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Landfill Gas Generation Estimates

Modeling of Ambient Air Contaminant Concentrations

Shower Inhalation Intake Calculation

Daily Intake Summary Tables - Reasonable Maximum Exposures

Daily Intake Summary Tables - Central Tendency

Risk Estimate Summary Tables - Reasonable Maximum Exposures

Risk Estimate Summary Tables - Central Tendency

Documentation of FPD's Inability to sell the Blackwell Forest Preserve

Toxicity Profiles

Plant Species of Blackwell Recreational Preserve South of Mack Road

Vertebrate Species of Blackwell Recreational Preserve South of Mack Road

History of Fish Stocking by the Forest Preserve District of DuPage County

Agency Responses Concerning Threatened and Endangered Species at the
Blackwell Landfill NPL Site
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PROBLEM DEFINITION

Problem title: G126 Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 34
Radius of well casing............ 0.17
Radius of well................... 0.17
Aquifer saturated thickness...... 3.55
Well screen length............... 10
Static height of water in well... 3.55
Log(Re/Rw)....................... 2.427

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 5.2826E-002 +/~
yO = 2.0652E+000 +/-

Std. Error
8.5464E-004
1.8592E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 27
Number of estimated parameters.... 2
Degrees of freedom................ 25
Residual mean..................... 0.006057
Residual standard deviation....... 0.02306
Residual variance................. 0.0005318

Model Residuals:

Time

0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15

Observed

1.7
1.57
1.5

1.46
1.39
1.35
1.3

0.95
0.76
0.58
0.44
0.34
0.27
0.2

Calculated

1.6902
1.6082
1.5279
1.4538
1.3833
1.3142
1.2505
0.97234
0.7572
0.58877
0.45781
0.35651
0.27721
0.21555

Residual

0.009808
-0.038219
-0.027917
0.0061856
0.0066947
0.035766
0.049505
-0.022341
0.0028015
-0.0087712
-0.017808
-0.016512
-0.0072115
-0.01555

Weight

1
1
1
1
I
1
1
1
1
1
1
1
1
1



0.1666
0.1833

0.2
0.2166
0.2333
0.25

0.2666
0.2833

0.3
3166
3333
4167
0.5

0,
0,
0,

0.15
0.14
0.11
0.09
0.07
0.06
0.06
0.06
0.06
0.04
0.04
0.03
0.01

0. 16786
0. 13052
0.10149
0.079032
0.061453
0.047783
0.037211
0.028934
0.022498
0.01752
0.013623
0.003878
0.0011056

-0.017857
0.0094804
0.0085125
0.010968
0.0085474
0.012217
0.022789
0.031066
0.037502
0.02248
0.026377
0.026122
0.0088944

!/>
1
1
1
1
1
1
1
1
1
1
1
1

TYPE CURVE DATA

K = 5.28258E-002
yO = 2.06516E+000

Time

O.OOOE+000

Drawdown

2.065E+000

Time Drawdown

2.000E+000 1.696E-013

Time Drawdown
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02/15/92
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15:21:30

PROBLEM DEFINITION

Problem title: G130 hydraulic conductivity test

Knowns and Constants:
No. of data points............... 26
Radius of well casing............ 0.17
Radius of well................... 0.17
Aquifer saturated thickness...... 5.74
Well screen length............... 10
Static height of water in well... 5.74
Log(Re/Rw) ....................... 2.757

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 8.7297E-002 +/-
yO = 2.3863E+000 +/-

Std. Error
5.8888E-003
9.6154E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 26
Number of estimated parameters.... 2
Degrees of freedom................ 24
Residual mean..................... -0.008286
Residual standard deviation....... 0.1051
Residual variance................. 0.01104

Model Residuals;

Time

0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333

Observed

1.
1,
1.
1,

85
43
84
79
1.6
1.46
1.35
1.25
0.84
0.57
0.38
0.25
0.17
0.09

Calculated

1.9422
1.8124
1.6948
1.5816
1.479
1.383
1.2906
1.2069
0.85938
0.6132

0.43665
0.31093
0.22186
0.15798

Residual

-0.09218
-0.38245
0.14517
0.20838
0.12102
0.077005
0.059384
0.043141
-0.019384
-0.043199
-0.056649
-0.060931
-0.051859
-0.067982

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



0.15
1666
1833
0.2

0.2166
0.2333

0.25
,2666
2833
0.3

0.3166
0.3333

0,
0,

0
0

0.07
0.06
0.03
0.03
0.03
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.1125
0.08027
0.057159
0.040702
0.029042
0.020681
0.014726
0.010508
0.0074823
0.0053281
0.0038017
0.0027072

-0.042497
-0.02027
-0.027159
-0.010702
0.00095775
-0.010681
-0.0047263
-0.00050767
0.0025177
0.0046719
0.0061983
0.0072928

r
1
1
1
1
1
1
1
1
1

TYPE CURVE DATA

K = 8.72971E-002
yO = 2.38633E+000

Time

0.OOOE+000

Drawdown

2.386E+000

Time Drawdown

1.OOOE+000 7.282E-010

Time Drawdown

TYPE CURVE DATA

K = 8.72971E-002
yO = 2.38633E+000

Time

0. OOOE+000

Drawdown

2.386E+000

Time Drawdown

1.OOOE+000 7.282E-010

Time Drawdown
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A Q T E S O L V R E S U L T S
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16 :47 :39

PROBLEM DEFINITION

Problem title: g!36 hydraulic conductivity test

Knowns and Constants:
No. of data points............... 83
Radius of well casing............ 0.17
Radius of well................... 0 .17
Aquifer saturated thickness...... 40
Well screen length............... 30
Static height of water in well... 77.8
Log(Re/Rw)....................... 4.634

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 1.3969E-005 +/-
yO = 1.7995E+000 +/-

Std. Error
8.6041E-007
1.1045E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

v?eighted Residual Statistics:
Number of residuals............... 83
Number of estimated parameters.... 2
Degrees of freedom................ 81
Residual mean..................... 1.523E-005
Residual standard deviation....... 0.08134
Residual variance................. 0.006617

Model Residuals:

Time

0.0166
0.02

0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666

Observed

2.22
1.31
2.09
1.82
1.87
1.85
1.81
1.87
1.82
1.87
1.79
1.84
1.79
1.81

Calculated

1.7993
1.7993
1.7992
1.7992
1.7992
1.7991
1.7989
1.7988
1.7986
1.7984
1.7982
1.798
1.7978
1.7976

Residual

0.42068
-0.48928
0.29075
0.020791
0.070829
0.050866
0.011054
0.071241
0.021429
0.071617

-0.0081963
0.041992

-0.0078205
0.012366

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



0.1833
0.2

0.2166
0.2333
0.25

0.2666
0.2833

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

1,
1.
1.
1.
1,
1,
1.

1.78
1.79
1.79
1.79
1.79
1.79
1.79
1.79
1.79
1.79
1.79
,78
,78
,78
,78
,78
,78
.78

1.78
1.78
1.78
1.78
1.78
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.74
1.74
1.73
1.73
1.73
1.71
1.71
1.71
1.7
1.7
1.7

1.
1.
1.
1.
1.
1.
1,

1
1
1

68
68
68
68
65
63
63
1.6
58
57
55

1.54
1.52
1.5
1.49
1.47
1.46
1.43
1.41
1.39
1.38
1.36
1.33
1.31

1,
1,

1,
1.
1,
1.

1.
1,
1,

1.7974
1.7973
1.7971
1.7969
1.7967
1.7965
1.7963
1.7961
1.7959
1.7958
7948
,7939
1.793
1.792
1.7911
7901
7892
7883
7874

1.7864
1.7855
1.7846
1.7836
7827
,7818
,7808

1.7799
1.779
1.7781
1.7771
1.7716
1.766
1.7605
1.755
1.7495
,7441
,7386

1.7332
1.7278
1.7224
1.717
1.7116
1.7063
1.701
1.6956
1.6903
1.6693
1.6486
1.628
1.6078
1.5878
1.568
1.5485
1.5293
1.5103
1.4915
1.4729
1.4546
1.4365
1.4186
1.401
1.3836
1.3664
1.3494
1.3326
1.316

1,
1,

-0.017446
-0.007258
-0.0070713
-0.0068835
-0.0066957
-0.0065091
-0.0063213
-0.0061336
-0.005947
-0.0057593
-0.0048223
-0.013887
-0.012952
-0.012016
-0.011082
-0.010149
-0.0092148
-0.0082823
-0.0073503
-0.0064176
-0.0054866
-0.004556
-0.0036259
-0.022695
-0.021766
-0.020836
-0.019908
-0.018981
-0.018052
-0.017126
-0.011573
-0.026039
-0.020521
-0.025021
-0.019537
-0.014071
-0.028623
-0.023191
-0.017776
-0.022378
-0.016996
-0.011632
-0.026285
-0.020954
-0.015639
-0.010342
-0.019316
-0.018552
0.0019534
-0.007796
-0.0077972
0.0019528
0.0014571
0.010719
0.0097409
0.0085265
0.017078
0.015399
0.023493
0.011361
0.0090067
0.0064331
0.013643
0.010638

-0.0025775
-0.0060021

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



13 1.2996 0.00036716
1 28 1.2835 -0.0034672
I 25 1.2675 -0.017503
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PROBLEM DEFINITION

Problem title: G140S Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 45
Radius of well casing............ 0.08
Radius of well................... 0.08
Aquifer saturated thickness...... 16.2
Well screen length............... 5
Static height of water in well... 16.2
Log(Re/Rw)....................... 3.901

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 2.7562E-002 +/-
yO = 9.9426E-001 +/-

Std. Error
9.6917E-005
2.4485E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 25
Number of estimated parameters.... 2
Degrees of freedom................ 23
Residual mean..................... 8.195E-005
Residual standard deviation....... 0.07625
Residual variance................. 0.005815

Model Residuals:

Time

0.03
0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
1.0833
1.1667

1.25
1.3333
1.4166

1-5

Observed

0.58
0.58
0.38
0.22
0.28
0.36
0.33
0.3

0.31
0.31
0.31
0.31
0.31
0.31

Calculated

0.36389
0.36381
0.3634
0.363

0.3626
0.3622
0.3618
0.3614

0.33927
0.33739
0.33553
0.33368
0.33183

0.33

Residual

0.21611
0.21619
0.016595
-0.143

-0.082601
-0.0021982
-0.031799
-0.061397
-0.029271
-0.027395
-0.025531
-0.023677
-0.021834
-0.019999

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5
4

4.5

0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.31

0.32818
0.32636
0.32456
0.32276
.32098
.31921

0.30877
0.29867
0.2889
0.27945
0.27031

0
0

-0.018176
-0.01636
-0.014558
-0.012765
-0.010979
-0.0092062
0.0012333
0.011331
0.021099
0.030547
0.039687

1
1
1
I
1
1
1
1
1

TYPE CURVE DATA

K = 2.75621E-002
yO = 9.94260E-001

Time Drawdown Time Drawdown Time Drawdown

oToOOE+OOO 9.943E-001 5.000E+000 1.058E-024
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PROBLEM DEFINITION

Problem title: G141D*Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 27
Radius of well casing............ 0.08
Radius of well................... 0.08
Aquifer saturated thickness...... 19.3
Well screen length............... 10
Static height of water in well... 44.3
Log(Re/Rw) ....................... 4.656

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 1.1632E-002 +/-
yO = 1.6226E+001 +/-

Std. Error
3.3564E-004
2.2850E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 27
Number of estimated parameters.... 2
Degrees of freedom................ 25
Residual mean..................... -0.05703
Residual standard deviation....... 0.4725
Residual variance................. 0.2233

Model Residuals:

Time

0.0099
0.0133
0.0166
0.02

0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

Observed
16

15.3
14.1
13.6
12.9
12.6
12.3

12
10.8
9.75
8.77
7.86

7
6.21

Calculated

15.02
14.626
14.254
13.881
13.528
13.184
12.839
12.512
10.983
9.6479
8.4687
7.4336
6.5301
5.7319

Residual

0.98033
0.67373
-0.15429
-0.28093
-0.62791
-0.58387
-0.53855
-0.51204
-0.18274
0.10212
0.30134
0.42644
0.46992
0.47807

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



/>• *
0 15 5.48 5.0313 0.44866 ' 1

0.1666 4.79 4.4198 0.37017 1
0.1833 4.16 3.8796 0.28039 1

0 2 3.57 3.4054 0.16458 1
0.2166 2.95 2.9915 -0.041519 1
0.2333 2.49 2.6259 -0.13588 1
0 25 2.06 2.3049 -0.24492 1

0.2666 1.7 2.0248 -0.32478 1
0.2833 1-36 1.7773 -0.4173 1

0 3 1.08 1.5601 -0.48007 1
0.3166 0.82 1.3705 -0.55045 1
0.3333 0.61 1.2029 -0.59295 1
0 4167 0.06 0.62733 -0.56733 1



3 *
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PROBLEM DEFINITION

Problem title: G140D Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 35
Radius of well casing............ 0.08
Radius of well................... 0.08
Aquifer saturated thickness...... 17.6
Well screen length............... 10
Static height of water in well... 44.05
Log(Re/Rw)....................... 4.653

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 5.7767E-003 +/-
yO = 1.0247E+001 +/-

Std. Error
9.6997E-005
8.5207E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 35
Number of estimated parameters.... 2
Degrees of freedom................ 33
Residual mean..................... -0.03942
Residual standard deviation....... 0.1795
Residual variance................. 0.03222

Model Residuals;

Time

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

Observed

9.75
9.23
9.1
9.05
8.86
8.26
7.78
7.35
6.96
6.57
6.19
5.84
5.51
5.19

Calculated

9.482
9.3614
9.2423
9.1212
9.0051
8.4402
7.9137
7.4172
6.9519
6.5183
6.1094
5.7261
5.3689
5.0321

Residual

0.268
-0.13137
-0.14228
-0.071166
-0.14513
-0.18018
-0.13373
-0.067248
0.0080888
0.051703
0.080642
0.11393
0.14108
0.15791

Weight

1
1
1
1
1
I
1
1
1
1
1
1
1
1



0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667
0.75

0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333

4.89
4 .59
4.3

4.05
,78
,54
,27
3

2.76
85
,17
,69

0.39
0.22
0.14
0.11
0.09
0.07
0.07
0.07
0.07

3
3
3

1,
1,
0,

4.7164
4.4222
4.1448
3.8847
3.6424
3.4139
3.1997
3.0002
2.8119
2.0346
1.4727
1.066

0.77134
0.55833
0.40414
0.29242
,21167
,15321

0.11086
0.080245
0.058085

0
0

0.17361
0.16779
0.15522
0.16526
0.13756
0.12608
0.070256

-0.00016497
-0.051943
-0.18461
-0.30274
-0.37603
-0.38134
-0.33833
-0.26414
-0.18242
-0.12167
-0.083214
-0.04086
-0.010245
0.011915

3. or
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



G 1 * 10 H y d r a u l i c C o n d u c t i v i t y Ttst
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A Q T E S O L V R E S U L T S

02/17/92 19:47

PROBLEM DEFINITION

Problem title: G133D Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 61
Radius of well casing............ 0.17
Radius of well................... 0.17
Aquifer saturated thickness...... 12.2
Well screen length............... 10
Static height of water in well... 35.3
Log(Re/Rw)....................... 3.902

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 5.8596E-002 + /-
yO = 1.2409E+001 +/-

Std. Error
1.1448E-003
1.3765E-001

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 28
Number of estimated parameters.... 2
Degrees of freedom................ 26
Residual mean..................... -0.03708
Residual standard deviation....... 0.202
Residual variance................. 0.04082

Model Residuals:

Time

0.0166
0.02

0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666

Observed

10.17
10.09
9.94
9.64
9.13
8.48
7.16
6.21
5.32
4.57
3.94
3.35
2.81
2.33

Calculated

10.443
10.08

9.7402
9.4118
9.0851
8.7788
7.3801
6.2107
5.2212
4.3894
3.6939
3.1053
2.6106
2.1969

Residual

-0.27253
0.009999
0.19982
0.22819
0.044935
-0.29878
-0.22011

-0.00073521
0.098784
0.18065
0.24614
0.24466
0.19942
0.13306

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



w
p-

. g 1.8469 0.053087 /
0.1833 1.9 1.5527 -0.012656

0.2 J-^>* 1.3066 -0.10664
0.2166 J.-^ 1.0985 -0.16846
0.2333 0.93 1-09^ _0.23345

0-25 °'6^ 0.77713 -0.27713
0-2666 0.5 0.65331 -0.31331
0-2833 0.34 0.54922 -0.29922

0 - J I ' y , 0 . 4 6 2 2 - 0 . 2 9 2 2O.J166 0.17 Q > 3 8 8 5 6 _0 .2 6 8 5 6

0.4167 0.
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A Q T E S O L V R E S U L T S

D2/15/92 17:30:53

PROBLEM DEFINITION

Problem title: G134 Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 80
Radius of well casing............ 0.17
Radius of well................... 0.17
Aquifer saturated thickness...... 32.5
Well screen length............... 30
Static height of water in well... 70.3

. Log(Re/Rw)....................... 4.57

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 4.2535E-005 +/-
yO = 1.7845E+000 +/-

Std. Error
4.6711E-006
3.6651E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 80
Number of estimated parameters.... 2
Degrees of freedom................ 78
Residual mean..................... 0.0007668
Residual standard deviation....... 0.2571
Residual variance................. 0.06609

Model Residuals:

Time

0.0166
0.02

0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666

Observed

2.39
3.4

3.11
1.44
1.57
1.6

1.81
1.76
1.76
1.74
1.74
1.73
1.73
1.73

Calculated

1.7839
1.7838
1.7837
1.7836
1.7835
1.7834
1.7828
1.7822
1.7816
1.7811
1.7805
1.7799
1.7793
1.7788

Residual

0.60607
1.6162
1.3263

-0.34359
-0.21347
-0.18336
0.027219
-0.022209
-0.021634
-0.041059
-0.040488
-0.049914
-0.049339
-0.048769

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



0.1833
0.2

0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.5
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

1.71
1.73
1.7

1.73
1.7

1.73
1.7

1.73
1.7
1.71
1.71
1.71
1.71
1.71
1.71
1.7
1.7
1.7
1.7
68
68
68
68
68
66
66
66
66
66

1.65
1.63
1.62
1.6

1.58
1.55
1.54
1.52
1.5

1.49
1.49
1.47
.46
.46
,44
,43
,43
,38
,33
1.3

1.27
1.22
1.19
1.16
1.11
1.08
1.03

1
0.96
0.92
0.89
0.85
0.82
0.79
0.76
0.73
0.71

1,
1,
1,
1,
1,
1,
1,

1.7782
1.7776
1.7771
1.7765
1.7759
1.7753
1.7748
1.7742
1.7736
1.773
1.7702
1.7673
1.7645
1.7617
1.7588
1.756
1.7532
1.7504
1.7475
1.7447
1.7419
1.7391
1.7363
1.7335
1.7307
1.728
1.7252
1.7224
1.7196
1.7169
1.7004
1.684
1.6678
1.6518
1.6359
1.6202
1.6046
1.5892
1.5739
1.5587
1.5438
1.5289
1.5142
1.4997
1.4852
1.471
1.4152
1.3616
1.3099
1.2603
1.2125
1.1665
1.1223
1.0798
1.0389
0.99947
0.96158
0.92513
0.89006
0.85632
0.82386
0.79263
0.76258
0.73368
0.70586
0.67911

-0.068195
-0.047621
-0.077051
-0.046478
-0.075905
-0.045335
-0.074762
-0.04419
-0.073621
-0.063048
-0.060194
-0.057347
-0.054504
-0.051663
-0.04883
-0.056001
-0.053174
-0.050354
-0.047539
-0.064725
-0.061919
-0.059118
-0.056321
-0.053525
-0.070737
-0.06795
-0.065171
-0.062397
-0.059623
-0.066858
-0.070351
-0.064003
-0.067811
-0.071776
-0.085895
-0.080166
-0.084589
-0.089161
-0.083882
-0.06875
-0.073763
-0.06892
-0.05422
-0.059661
-0.055243
-0.040963
-0.035202
-0.031555
-0.009942
0.0097147
0.007489
0.023452
0.037673
0.030218
0.04115
0.03053
0.038417
0.034869
0.029938
0.033678
0.026139
0.02737
0.027416
0.026324
0.024136
0.030893

1
1
1
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



,f

TYPE CURVE DATA

K = 4.25348E-005
yO = 1.78450E+000

Time

O.OOOE+000

Drawdown

1.785E+000

Time Drawdown

5.000E+001 6.791E-001

Time Drawdown
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A Q T E S O L V

02/15/92

R E S U L T S
,./=>/ 3

17 :19

PROBLEM DEFINITION

Problem title: G133S Hydraulic Conductivity Test

Knowns and Constants:
No. of data points............... 32
Radius of well casing............ 0.17
Radius of well................... 0.17
Aquifer saturated thickness...... 4.4
Well screen length............... 10
Static height of water in well... 4.4
Log(Re/Rw) ....................... 2.576

ESTIMATION RESULTS

Analytical method: Bouwer and Rice (unconfined aquifer slug test)

PARAMETER ESTIMATES

Estimate
K = 1.2450E-001
yO = 1.7181E+000

Std. Error
6.7954E-003
5.8871E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 23
Number of estimated parameters.... 2
Degrees of freedom................ 21
Residual mean..................... 0.02558
Residual standard deviation....... 0.05163
Residual variance................. 0.002666

Model Residuals;

Time

0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166

Observed

1.36
1.35
1.09
0.96
0.85
0.76
0.68
0.6
0.54
0.31
0.22
0.17
0.14
0.09

Calculated

1.3777
1.2338
1.1011
0.98605
0.88005
0.78808
0.70572
0.62986
0.56403
0.32263
0.18517
0.10592
0.060586
0.034772

Residual

-0.017733
0.11625

-0.011125
-0.026049
-0.030051
-0.02808
-0.02572
-0.029856
-0.024032
-0.012633
0.034832
0.064082
0.079414
0.055228

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1



0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666

0.07 0.01989
0.07 0.011377
0.07 0.0065298
0.06 0.0037351
0.06 0.0021365
0.04 0.0012262
0.04 0.00070141
0.04 0.00040122
0.04 0.00023027

0.05011
0. 058623
0.06347
0.056265
0.057863
0.038774
0.039299
0.039599
0.03977

p. 2.r i
i
i
i
i
i
i
i
i

TYPE CURVE DATA

K = 1.24503E-001
yO = 1.71807E+000

Time

O.OOOE+000

Drawdown

1.718E+000

Time

l.OOOE+000

Drawdown

5.110E-015

Time Drawdown
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LANDFILL DATA



H-1

SIJMMAR OF REFUSE THICKNESS
AND LEACHATE THICKNESS DATA

FROM BORING LOGS



Appendix H
Summary of Refuse Thickness and Leachate Thickness Data from Boring Logs
Blackwell Landfill Site
DuPage County, Illinois

Drilling
Location

SV-1
SV-2
SV-3
SV-4
SV-5
SV-6
SV-7
SV-8
SV-9

SV-10
SV-11
SV-12

DV-1
DV-2
DV-3
DV-4
DV-5
DV-6
DV-7
DV-8
DV-9

DV-10
DV-11
DV-12
DV-13
DV-14

P-l
P-2
P-4
P-5
P-6
P-8
P-9

P-ll
P-12
P-13

Top of
Refuse

(ft MSL)

728.9
748.7
722.9
727.4
723.9
734.9
735.9
717.8
726.2
732.0
757.9
771.7

776.9
No Waste

737.1
703.0
706.9
764.0
773.0
727.7
727.1
743.6
728.0
712.9
728.0
720.8

744.0
739.5
730.9
722.8
724.2
736.4
723.2
721.5
711.8
722.7

Base of
Refuse

(ft MSL)

Below 7 18. 9
Below 707.2
Below 7 17. 9

714.9
699.9

Below 713. 9
Below 718. 9

699.8
701.2
691.0

Below 713. 9
Below 737.7

Below 718. 9
Encountered to

707.6
696.0
694.9
703.5
704.5
705.7
711.1
697.6
709.0
699.9
693.0
708.8

724.0
719.5
706.9
699.8
698.2
690.4
711.2
707.5
686.8
692.7

Refuse
Thickness

(ft)

>10
>41.5
>5

12.5
24.0
>21
>17
18.0
25.0
41.0
>44
>34

>58
a depth of 7

29.5
7.0
12.0
60.5
68.5
22.0
16.0
46.0
19.0
13.0
35.0
12.0

20.0
20.0
24.0
23.0
26.0
46.0
12.0
14.0
25.0
30.0

Avg Leachate
Elevation
(ft MSL)

734.76
719.78
724.85
716.58
718.32
728.02
732.53
709.78
709.84
691.40
734.05
760.65

NA
750.16
736.74
701.53
696.16
725.96
726.77
716.60
718.41
726.68
748.56
699.37
711.81

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Avg Leachate
Thickness

(ft)

>16
>12.5

>7
1.68

18.42
>14.5
>14
9.98
8.63
0.39
>20.5
>23

NA
0.00

29.14
5.52
1.26

22.46
22.27
10.90
7.31

29.08
39.56
0.00
18.80
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Note:
NA = Not Applicable, indicates that water level not measured in this vent, or vent not

installed in this boring ("P" borings).
Boring logs contained in Appendix D-4.
Average Leachate Elevation Data contained in Table 3-1.

COVERSOL.XLS JCQ/MJS
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CROSS-SECTIONS OF
LANDFILL CAP



A'

C

LEGEND
SV-5 LEACHATE SAMPLING LOCATION AND

NUMBER

.SV-6 LEACHATE GAS VENT LOCATION AND
W NUMBER

SOIL BORING LOCATION AND
NUMBER

CROSS SECTION LOCATION

NOTES
1. LEACHATE LEVELS WERE MEASURED AT ALL

VENTS ILLUSTRATED.

north
0 200 400

SCALE IN FEET

FIGURE 1

.
liJ y Q.

or mo
Drawing Number

6072100 B84



FIGURE 2

CROSS SECTION A - A

MAY BE VIEWED AT

U.S. EPA REGION 5
77 W. JACKSON BLVD.
CHICAGO, IL 60604-3590



FIGURE 3

CROSS SECTION B - B' AND C - C'

MAY BE VIEWED AT

U.S. EPA REGION 5
77 W. JACKSON BLVD.
CHICAGO, IL 60604-3590



FIGURE 4

CROSS SECTION D-D'

MAY BE VIEWED AT

U.S. EPA REGION 5
77 W. JACKSON BLVD.
CHICAGO, IL 60604-3590



FIGURE 5

CROSS SECTION E - E' AND F - F'

MAY BE VIEWED AT

U.S. EPA REGION 5
77 W. JACKSON BLVD.
CHICAGO, IL 60604-3590
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BWAREA.001

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 1 RUN: JULY 17. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 78.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 39.00 INCHES
POROSITY = 0.4370 VOL/VOL

Page 1



BWAREA.001

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

BARRIER SOIL LINER
THICKNESS = 645.00 INCHES
POROSITY = 0.3949 VOL/VOL
FIELD CAPACITY = 0.2797 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3949 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000003200000 CM/SEC

LAYER 5

VERTICAL PERCOLATION LAYER
THICKNESS = 726.00 INCHES
POROSfTY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000)99999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 15400. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0157 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 496.4103 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

Page 2



BWAREA.001

MAXIMUM LEAF AREA INDEX =3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 5910 6860
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 391 3.22 367
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.025 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.406 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.176 3.428 3.424 5.306
4.215 4.235 2.664 1.765 0.957 0.673

STD. DEVIATIONS 0.144 0.250 0.312 0.544 1.277 1.207
2.323 1.350 1.055 0.753 0.277 0.156

PERCOLATION FROM LAYER 4

TOTALS 0.3131 0.4022 0.5644 0.6629 0.5672 0.4040
0.3019 0.2367 0.1987 0.2540 0.2533 0.2903

STD. DEVIATIONS 0.3466 0.3680 0.4755 0.3219 0.3784 0.2004
0.1130 0.0820 0.0659 0.3950 0.3489 0.3556

PERCOLATION FROM LAYER 5

TOTALS 0.2962 0.2712 0.3009 0.2953 0.3100 0.3033
0.3140 0.3130 0.3010 0.3096 0.2988 0.3084

Page 3



BWAREA.001

STD. DEVIATIONS 0.0752 0.0695 00749 0.0719 0.0753 0.0740
0.0764 0.0754 0.0717 0.0735 0.0716 0.0749

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 45388. 100.00

RUNOFF 0.431 (0.478) 553. 1.22

EVAPOTRANSPIRATION 30.439 (4.825) 39064 86.07

PERCOLATION FROM LAYER 4 4.3485(1.8091) 5581. 12.30

PERCOLATION FROM LAYER 5 3.6215(0.8745) 4648. 10.24

CHANGE IN WATER STORAGE 0.876(2.504) 1124. 2.48

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 4504.5

RUNOFF 1.599 2052.7

PERCOLATION FROM LAYER 4 0.0900 115.5

HEAD ON LAYER 4 0.0

PERCOLATION FROM LAYER 5 0.0142 18.2

SNOWWATER 2.47 3167.3

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

Page 4



BWAREA.001

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2635

2 27.50 0.3525

3 2.44 0.0625

4 254.71 0.3949

5 226.69 0.3122

SNOW WATER 0.00

Pages



BWAREA.002

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 2 RUN: JULY 17, 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 345.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 662.00 INCHES
POROSITY = 0.5200 VOL/VOL

Page 1



BWAREA.002

FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT « 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 247100. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0160 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 303.3142 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) - 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 182
3.34 1.87 1.99 2.05 0.72 064

RUNOFF

TOTALS 0.025 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405-0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.175 3.427 3.424 5.307
4.215 4.235 2.663 1.765 0.957 0.673

STD. DEVIATIONS 0.144 0.250 0.312 0.544 1.277 1.207
2.323 1.350 1.055 0.753 0.277 0.155

PERCOLATION FROM LAYER 3

TOTALS 0.2706 0.2471 0.2719 0.2643 0.2748 0.2675
0.2777 0.2786 0.2702 0.2796 0.2710 0.2805

STD. DEVIATIONS 0.0803 0.0736 0.0800 0.0773 0.0802 0.0781
0.0810 0.0811 0.0784 0.0811 0.0786 0.0814

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 728276. 100.00

RUNOFF 0.431 (0.478) 8869. 1.22

EVAPOTRANSPIRATION 30.437 (4.824) 626753. 86.06

PERCOLATION FROM LAYER 3 3.2537 ( 0.9488) 66999. 9.20

CHANGE IN WATER STORAGE 1.246 (2.493) 25654. 3.52

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 72276.7
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RUNOFF 1.599 32935 6

PERCOLATION FROM LAYER 3 0.0125 258.2

SNOWWATER 2.47 50826.5

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 120.4) 0.3490

3 205.23 0.3100

SNOW WATER 0.00
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BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 3 RUN: JULY 18. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0 2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 123.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 8.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 490.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING "OINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 176800. SO FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0159 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 184.3022 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WfTH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) - 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 367
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.025 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.175 3428 3.424 5.306
4.215 4.235 2.663 1.765 0.957 0.673

STD. DEVIATIONS 0.144 0.250 0.312 0.544 1.277 1.207
2.323 1.350 1.055 0.753 0.277 0.156

PERCOLATION FROM LAYER 4

TOTALS 0.3046 0.2780 0.3069 0.3005 0.3151 0.3093
0.3219 0.3221 0.3107 0.3194 0.3079 0.3174

STD. DEVIATIONS 0.0875 0.0806 0.0876 0.0846 0.0880 0.0862
0.0894 0.0887 0.0846 0.0861 0.0825 0.0851

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 521081. 100.00

RUNOFF 0.431 (0.478) 6346. 1.22

EVAPOTRANSPIRATION 30.438 (4.824) 448450. 86.06

PERCOLATION FROM LAYER 4 3.7139(1.0174) 54718. 10.50
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CHANGE IN WATER STORAGE 0.785(2.583) 11568. 2.22

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 51714.0

RUNOFF 1.599 23565.6

PERCOLATION FROM LAYER 4 0.0153 225.3

SNOWWATER 2.47 36365.2

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 43.69 0.3552

3 0.99 0.1239

4 152.81 0.3118

SNOW WATER 0.00
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BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 4 RUN: JULY 17. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 8.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT « 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT » 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 140.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 312.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACfTY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY * 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 55000. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.2180 INCHES
INITIAL VEG. STORAGE = 5.8847 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS - 104.4754 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.06 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.021 0.007 0.004 0.024 0018 0.025
0.162 0.038 0.035 0.066 0000 0001

STD. DEVIATIONS 0.069 0.018 0.016 0.083 0.075 0.047
0.407 0.067 0.103 0.179 0002 0.003

EVAPOTRANSPIRATION

TOTALS 0.578 1.056 2.165 3.417 3.347 4.636
4.110 4.154 2.656 1.803 0.989 0.696

STD. DEVIATIONS 0.154 0.269 0.358 0.556 1.246 1.383
2.274 1.303 1.058 0.772 0.305 0.167

PERCOLATION FROM LAYER 4

TOTALS 0.3608 0.3324 0.3734 0.3713 0.3943 0.3880
0.4011 0.3972 0.3783 0.3850 0.3690 0.3804

STD. DEVIATIONS 0.1277 0.1206 0.1353 0.1338 0.1405 0.1370
0.1399 0.1355 0.1259 0.1249 0.1181 0.1226

AVERAGE ANNUAL TOTALS & {STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPFTATION 35.37 (5.654) 162101. 100.00

RUNOFF 0.401 (0.462) 1838. 1.13

EVAPOTRANSPIRATION 29.606 (4.741) 135695. 83.71

PERCOLATION FROM LAYER 4 4.5312(1.5293) 20768. 12.81
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CHANGE IN WATER STORAGE 0.829(2.741) 3800. 2.34

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 16087.5

RUNOFF 1.603 7347.2

PERCOLATION FROM LAYER 4 0.0212 97.0

SNOWWATER 2.46 11283.6

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2785

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2634

2 2.78 0.3479

3 17.22 0.1230

4 99.46 0.3188

SNOWWATER 0.00
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BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 5 RUN: JULY 17. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT =« 0.136) VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 156.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT » 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS - 84.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 240.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000)99999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 95800. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0164 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 125.7378 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIP(TATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0102 0.084 0048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.174 3.426 3.423 5.309
4.216 4.235 2.667 1767 0956 0672

STD. DEVIATIONS 0.144 0.250 0.311 0.543 1.276 1.207
2.323 1.350 1.048 0.745 0.277 0.155

PERCOLATION FROM LAYER 4

TOTALS 0.3056 0.2776 0.3043 0.2958 0.3084 0.3022
0.3162 0.3191 0.3103 0.3207 0.3096 0.3189

STD. DEVIATIONS 0.1196 0.1083 0.1175 0.1141 0.1190 0.1166
0.1218 0.1223 0.1179 0.1204 0.1146 0.1161

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPtTATION 35.37 (5.654) 282351 100.00

RUNOFF 0.431 (0.478) 3438. 1.22

EVAPOTRANSPIRATION 30.440 (4.829) 243014. 86.07

PERCOLATION FROM LAYER 4 3.6885(1.3793) 29446. 10.43
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CHANGE IN WATER STORAGE 0.808(2.764) 6451. 2.28

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.5) 28021.5

RUNOFF 1.599 12768.6

PERCOLATION FROM LAYER 4 0.0175 139.4

SNOWWATER 2.47 19709.0

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 55.32 0.3546

3 10.01 0.1191

4 74.27 0.3095

SNOW WATER 0.00
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BLACKWEU LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 6 RUN: JULY 17. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS - 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 42.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY =• 0.3104 VOL/VOL
WILTING POINT » 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS - 45.00 INCHES
POROSITY - 0.4370 VOL/VOL
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FIELD CAPACnY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

BARRIER SOIL LINER
THICKNESS = 84.00 INCHES
POROSITY = 0.3949 VOL/VOL
FIELD CAPACITY = 0.2797 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3949 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000003200000 CM/SEC

LAYER 5

VERTICAL PERCOLATION LAYER
THICKNESS - 156.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY * 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 61850. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0160 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 96.3774 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CUMATOLOQCAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS
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MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.174 3.427 3.423 5.308
4.215 4.235 2.667 1.767 0.957 0.672

STD. DEVIATIONS 0.144 0.250 0.311 0.543 1.277 1.207
2.323 1.350 1.048 0.745 0.277 0.155

PERCOLATION FROM LAYER 4

TOTALS 0.3936 0.5875 0.7063 0.6766 0.5632 0.2921
0.1801 0.1268 0.1518 0.2201 0.2364 0.3057

STD. DEVIATIONS 0.4562 0.6402 0.5851 0.4654 0.4998 0.1217
0.0679 0.0633 0.2784 0.6144 0.6095 0.4341

PERCOLATION FROM LAYER 5

TOTALS 0.2994 0.2923 0.3568 0.3706 0.4071 0.3928
0.3852 0.3602 0.3259 0.3257 0.3096 0.3197
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STD. DEVIATIONS 0.1343 0.1488 0.1762 0.1665 0.1630 0.1497
0.1373 0.1188 0.0992 0.0953 0.1063 0.1353

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 182290. 100.00

RUNOFF 0.431 (0.478) 2220. 1.22

EVAPOTRANSPIRATION 30.443 (4.830) 156907. 86.08

PERCOLATION FROM LAYER 4 4.4401(1.9299) 22885. 12.55

PERCOLATION FROM LAYER 5 4.1444(1.4058) 21361. 11.72

CHANGE >N WATER STORAGE 0.350(2.764) 1802. 0.99

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 18091.1

RUNOFF 1.599 8243.9

PERCOLATION FROM LAYER 4 0.1106 570.1

HEAD ON LAYER 4 1.4

PERCOLATION FROM LAYER 5 0.0264 136.3

SNOWWATER 2.47 12722.3

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763
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BWAREA.006

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 14.50 0.3452

3 2.81 0.0625

4 33.17 0.3949

5 50.57 0.3241

SNOW WATER 0.00
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BWAREA.007

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 7 RUN: JULY 17. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 91.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY » 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT » 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 38.00 INCHES
POROSITY = 0.4370 VOL/VOL
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BWAREA.007

FIELD CAPACITY = 0 0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 345.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 387400. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12,5960 INCHES
INITIAL VEG. STORAGE = 9.0161 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 133.5824 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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BWAREA.007

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.174 3.427 3.423 5.308
4.215 4.235 2.667 1767 0.956 0.672

STD. DEVIATIONS 0.144 0.250 0.311 0.543 1.277 1.207
2.323 1.350 1.048 0.745 0.277 0.155

PERCOLATION FROM LAYER 4

TOTALS 0.3107 0.2827 0.3117 0.3060 0.3222 0.3182
0.3331 0.3341 0.3220 0.3299 0.3169 0.3258

STD. DEVIATIONS 0.0990 0.0917 0.1015 0.0995 0.1037 0.1015
0.1054 0.1045 0.0990 0.0995 0.0937 0.0954

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 1141781. 100.00

RUNOFF 0.431 (0.478) 13904. 1.22

EVAPOTRANSPIRATION 30.443 (4.830) 982789. 86.08

PERCOLATION FROM LAYER 4 3.8134(1.1644) 123109. 10.78
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BWAREA.007

CHANGE IN WATER STORAGE 0.681 (2.674) 21980. 1.93

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 113314.5

RUNOFF 1.599 51635.7

PERCOLATION FROM LAYER 4 0.0172 556.9

SNOWWATER 2.47 79687.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 32.21 0.3540

3 4.80 0.1263

4 107.77 0.3124

SNOWWATER . 0.00
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BWAREA.008

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 8 RUN: JULY 17. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY - 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 39.00 INCHES
POROSITY » 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY » 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 208.00 INCHES
POROSITY - 0.5200 VOL/VOL
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BWAREA.008

FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 133450. SOFT
EVAPORATIVE ZONE DEPTH = 20.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0169 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 74.7650 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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BWAREA.008

STD. DEVIATIONS 0.92 0.71 1.26 148 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.025 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.175 3.428 3.424 5.306
4.215 4.235 2.663 1.765 0.957 0.673

STD. DEVIATIONS 0.144 0.250 0.312 0.544 1.277 1.207
2.323 1.350 1.055 0.753 0.277 0.156

PERCOLATION FROM LAYER 3

TOTALS 0.3059 0.2945 0.3502 0.3597 0.3907 0.3775
0.3750 0.3563 0.3276 0.3300 0.3141 0.3235

STD. DEVIATIONS 0.1169 0.1255 0.1468 0.1376 0.1387 0.1293
0.1220 0.1088 0.0937 0.0919 0.0964 0.1159

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 393316 100.00

RUNOFF 0.431 (0.478) 4790. 1.22

EVAPOTRANSPIRATION 30.438 (4.824) 338497. 86.06

PERCOLATION FROM LAYER 3 4.1052 ( 1.2797) 45653. 11.61

CHANGE IN WATER STORAGE 0.394 ( 2.702) 4377. 1.11

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 39034.1
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BWAREA.008

RUNOFF 1.599 17787.5

PERCOLATION FROM LAYER 3 0.0231 257.4

SNOW WATER 2.47 27448.3

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 13.43 0.3443

3 66.81 0.3212

SNOW WATER 0.00
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BW009.XLS

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 9 RUN: JULY 17. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY » 0.3104 VOL/VOL
WILTING POINT » 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSITY - 0.4370 VOL/VOL
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BW009.XLS

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0 005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 372.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 110000. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.1640 INCHES
INITIAL VEG. STORAGE = 5.1467 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 118.7610 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) - 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 5910 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 195

STD. DEVIATIONS 0.92 0.71 1.26 148 134 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.016 0.003 0.003 0.021 0.016 0.024
0.152 0.036 0031 0059 0000 0000

STD. DEVIATIONS 0.055 0.010 0.015 0074 0.067 0.047
0.386 0.062 0.084 0.156 0.000 0.001

EVAPOTRANSPIRATION

TOTALS 0.585 1.066 2.183 3.349 3.334 4.388
4.097 4.088 2.653 1.855 0.985 0.704

STD. DEVIATIONS 0.170 0.275 0.344 0.559 1.214 1.451
2.271 1.335 1.085 0.759 0.319 0171

PERCOLATION FROM LAYER 4

TOTALS 0.391 1 0.3626 0.4109 04099 04361 0.4265
0.4371 0.4301 04076 0.4148 0.3984 04121

STD. DEVIATIONS 0.1256 0.1196 0.1346 0.1319 0.1386 0.1352
0.1366 0.1300 01193 0.1182 0.1139 01204

AVERAGE ANNUAL TOTALS & (STD DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 324202. 100.00

RUNOFF 0.362 (0.431) 3316. 1.02

EVAPOTRANSPIRATION 29.287 (4.726) 268463. 82.81

PERCOLATION FROM LAYER 4 4.9372(1.4810) 45257. 13.96
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CHANGE IN WATER STORAGE 0.782 (2.660) 7167 2.21

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 32175.0

RUNOFF 1.516 13899.5

PERCOLATION FROM LAYER 4 0.0218 199.8

SNOWWATER 246 22554.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2540

MINIMUM VEG SOIL WATER (VOL/VOL) 0.0831

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2634

2 166 0.2760

3 11.75 0.1224

4 119.70 0.3218

SNOW WATER 0.00
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BWAREA.010

BLACKWELL LANDFILL SITE
HELP MODEL ESTIMATE OF LEACHATE GENERATION
AREA DESIGNATION: 10 RUN: JULY 17, 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 26.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT . « 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 123.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 375.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000)99999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 159600. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE - 9.0163 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS - 127.5364 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) - 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 367
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 072 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.174 3.426 3.423 5.309
4.216 4.235 2.667 1767 0.956 0.672

STD. DEVIATIONS 0.144 0.250 0.311 0.543 1.276 1.207
2.323 1.350 1.048 0.745 0.277 0.155

PERCOLATION FROM LAYER 4

TOTALS 0.2991 0.2732 0.3027 0.2976 0.3137 0.3089
0.3216 0.3214 0.3090 0.3168 0.3047 0.3137

STD. DEVIATIONS 0.1017 0.0940 0.1030 0.1002 0.1050 0.1032
0.1070 0.1059 0.1006 0.1017 0.0969 0.0998

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 470388. 100.00

RUNOFF 0.431 (0.478) 5728. 1.22

EVAPOTRANSPIRATION 30.441 (4.829) 404862. 86.07

PERCOLATION FROM LAYER 4 3.6824(1.1987) 48976. 10.41
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CHANGE IN WATER STORAGE 0.814(2.673) 10821 2.30

PEAK DAILY-VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 46683.0

RUNOFF 1.599 21272.3

PERCOLATION FROM LAYER 4 0.0166 220.7

SNOWWATER 2.47 32833.6

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 8.85 0.3404

3 15.29 0.1243

4 117.24 0.3126

SNOW WATER 0.00
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OPERPRD 1.001

BLACKWELL LANDFILL SITE
LEACHATE GENERATION DURING OPERATIONS
PERIOD 1: 1965-1967 RUN: JULY 18, 1994

BARE GROUND

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 62.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 02942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 89.04
TOTAL ARE A OF COVER =1442400. SQ FT
EVAPORATIVE ZONE DEPTH = 4.00 INCHES
POTENTIAL RUNOFF FRACTION = 0.000000
UPPER LIMIT VEG. STORAGE = 2.0800 INCHES
INITIAL VEG. STORAGE = 1.1821 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 18.2404 INCHES

SOIL WATER CONTENT INmALIZED BY PROGRAM.

CLIMATOLOGICAL DATA
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OPERPRD 1.001

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

2.1.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPFTATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.613 1.023 1.766 2.715 2.479 2.792
2.800 2.645 1.878 1.559 0.895 0.764

STD. DEVIATIONS 0.187 0.214 0.572 0.859 1.020 1.352
1.647 1.150 0.984 0.703 0.359 0.194

PERCOLATION FROM LAYER 1

TOTALS 0.9903 0.9687 0.9364 0.9811 0.9624 0.8923
1.4425 1.4647 1.2439 1.2977 1.1790 1.0875

STD. DEVIATIONS 0.3429 0.4480 0.3541 0.5371 0.5965 0.4114
1.0089 0.7971 0.6667 0.6761 0.7347 0.4007
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 4251173 100.00

RUNOFF 0.000 (0.000) 0. 0.00

EVAPOTRANSPIRATION 21.929 (3.350) 2635903. 62.00

PERCOLATION FROM LAYER 1 13.4465(2.8538) 1616266. 38.02

CHANGE IN WATER STORAGE -0.008 (0.959) -995. -0.02

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 421902.0

RUNOFF 0.000 0.0

PERCOLATION FROM LAYER 1 0 4803 57728.9

SNOWWATER 2.43 292373.9

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4895

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1214

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 20.68 0.3335

SNOW WATER 0.00
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OPERPRD2.001

BLACKWELL LANDFILL SITE
LEACHATE GENERATION DURING OPERATIONS
PERIOD 2: 1967-1973 RUN: JULY 18. 1994

BARE GROUND

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 217.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOUVOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 89.04
TOTAL AREA OF COVER = 1442400. SQ FT
EVAPORATIVE ZONE DEPTH = 4.00 INCHES
POTENTIAL RUNOFF FRACTION - 0.000000
UPPER LIMIT VEG. STORAGE = 2.0800 INCHES
INITIAL VEG. STORAGE = 1.1821 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 63.8414 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA
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SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.60 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION

TOTALS 0.613 1.023 1.766 2.715 2.479 2.792
2.800 2.645 1.878 1.559 0.895 0.764

STD. DEVIATIONS 0.187 0.214 0.572 0.859 1.020 1.352
1.647 1.150 0.984 0.703 0.359 0.194

PERCOLATION FROM LAYER 1

TOTALS 1.0677 0.9774 1.0348 0.9928 1.0166 0.9655
1.1137 1.2294 1.1821 1.2114 1.1707 1.1715

STD. DEVIATIONS 0.2690 0.2473 0.2574 0.2187 0.2704 0.2721
0.3320 0.4255 0.4159 0.4024 0.3679 0.3058
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AVERAGE ANNUAL TOTALS & (STD DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.664) 4251173 100.00

RUNOFF 0.000 (0.000) 0. 0.00

EVAPOTRANSPIRATION 21.929(3.350) 2635903. 62.00

PERCOLATION FROM LAYER 1 13.1336(2.5005) 1578661. 37.13

CHANGE IN WATER STORAGE 0.305(2.044) 36610. 0.86

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU FT.)

PRECIPITATION 3.51 421902.0

RUNOFF 0.000 0.0

PERCOLATION FROM LAYER 1 0.0852 10245.0

SNOWWATER 2.43 292373.9

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4895

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1214

RNAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 75.26 0.3468

SNOW WATER 0.00
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OPERPRD3.004

BLACKWELL LANDFILL SITE
LEACHATE GENERATION DURING OPERATIONS
PERIOD 3: 1973-1975 RUN: JULY 18. 1994

FAIR GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSfTY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000192000007 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 372.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY - 0.2942 VOL/VOL
WILTING POINT - 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.00
TOTAL AREA OF COVER = 1442400. SQ FT
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EVAPORATIVE ZONE DEPTH = 20.00 INCHES
UPPER LIMIT VEG. STORAGE = 9.2800 INCHES
INITIAL VEG. STORAGE = 6.7029 IN CH ES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 139.2408 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.7) 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.031 0.015 0.004 0.031 0.030 0.044
0.210 0.055 0.046 0.084 0.002 0.001

STD. DEVIATIONS 0.098 0.042 0.017 0.111 0.127 0.104
0.496 0.106 0.137 0.221 0.006 0.005

EVAPOTRANSPIRATION

TOTALS 0.587 1.077 2.249 3.507 3.317 4.387

Page 2



OPERPRD3.004

4.249 4.096 2568 1.889 1006 0717

STD. DEVIATIONS 0.167 0.276 0357 0.545 1400 1289
2.355 1.328 1.105 0.789 0.347 0.176

PERCOLATION FROM LAYER 2

TOTALS 0.3643 0.3359 0.3774 0.3744 0.3962 0.3875
0.3993 0.3953 0.3767 0.3839 0.3684 0.3800

STD. DEVIATIONS 0.1074 0.1016 0.1133 0.1112 0.1169 0.1137
0.1158 0.1118 0.1038 0.1027 0.0968 0.0999

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 4251173. 100.00

RUNOFF 0.553 (0.589) 66524. 1.56

EVAPOTRANSPIRATION 29.647 (4.809) 3563619 83.83

PERCOLATION FROM LAYER 2 4.5392(1.2674) 545615 1283

CHANGE IN WATER STORAGE 0.627(2.477) 75415 177

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 421902.0

RUNOFF 1.897 228000.5

PERCOLATION FROM LAYER 2 0.0195 2339.6

SNOW WATER 2.45 294898.6

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4231

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1853
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 33.82 0.3523

2 117.62 0.3162

SNOW WATER 0.00
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SAAREA2.101

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC = FC
AREA DESIGNATION: 2 RUN: JULY 18. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS « 345.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS - 662.00 INCHES
POROSITY - 0.5200 VOL/VOL
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FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREAOFCOVER =247100.SQFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12,5960 INCHES
INITIAL VEG. STORAGE = 9.0160 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS - 303.3142 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WfTH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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STD. DEVIATIONS 0.92 071 1.26 1.48 134 182
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0025 0.010 0.005 0.031 0.021 0026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.175 3.427 3.424 5.307
4.215 4.235 2.663 1.765 0.957 0.673

STD. DEVIATIONS 0.144 0.250 0.312 0.544 1.277 1.207
2.323 1.350 1.055 0.753 0.277 0.155

PERCOLATION FROM LAYER 3

TOTALS 0.2706 0.247) 0.2719 0.2643 02748 0.2675
0.2777 0.2786 0.2702 0.2796 0.2710 0.2805

STD. DEVIATIONS 0.0803 0.0736 0.0800 0.0773 0.0802 0.0781
0.0810 0.0811 0.0784 0.0811 0.0786 0.0814

AVERAGE ANNUAL TOTALS & {STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 728276 100.00

RUNOFF 0.431 (0.478) 8869. 1.22

EVAPOTRANSPIRATION 30.437 (4.824) 626753. 86.06

PERCOLATION FROM LAYER 3 3.2537(0.9488) 66999. 9.20

CHANGE IN WATER STORAGE 1.246 ( 2.493) 25654. 3.52

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 72276.7
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RUNOFF 1.599 32935.6

PERCOLATION FROM LAYER 3 0.0125 258.2

SNOWWATER 2.47 50826.5

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 120.41 0.3490

3 205.23 0.3100

SNOW WATER 0.00
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SAAREA2.201

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC 9 10% LOWER THAN FC
AREA DESIGNATION: 2 RUN: JULY 18. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 345.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 662.00 INCHES
POROSITY = 0.5200 VOL/VOL
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FIELD CAPACrTY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2648 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 247100. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 8.2946 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 283.8514 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX -3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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STD. DEVIATIONS 0.92 0.71 1.26 1,48 1.34 182
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0030 0.018 0.102 0.084 0.048
0.406 0.070 0.12a 0.188 0,002 0.006

EVAPOTRANSPIRATION

TOTALS 0.568 1.033 2.177 3.418 3.423 5.308
4.215 4.235 2.668 1.770 0.955 0.672

STD. DEVIATIONS 0.144 0.253 0.310 0.541 1.277 1.206
2.323 1.350 1.047 0.748 0.274 0.155

PERCOLATION FROM LAYER 3

TOTALS 0.1916 0.1758 0.1940 0 1892 0.1974 0.1929
0.2011 0.2025 0.1970 0.2046 0.1991 0.2068

STD. DEVIATIONS 0.1129 0.1033 0.1128 0.1092 0.1133 0.1101
0.1142 0.1143 0.1106 0.1144 0.1109 0.1148

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CD. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 728276. 100.00

RUNOFF 0.431 (0.478) 8869. 1.22

EVAPOTRANSPIRATION 30.443 (4.830) 626882. 86.08

PERCOLATION FROM LAYER 3 2.3520(1.3396) 48432. 6.65

CHANGE IN WATER STORAGE 2.141 (2.536) 44093. 6.05

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 72276.7
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RUNOFF 1.599 32936.0

PERCOLATION FROM LAYER 3 0.0121 248.8

SNOWWATER 2.47 50834.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 120.42 0.3490

3 204.68 0.3092

SNOW WATER 0.00
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SA2 301.XLS

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS, ISWC 0.1 UNITS LOWER THAN FC
AREA DESIGNATION: 2 RUN: JULY 18, 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 345.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC
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LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 662.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY » 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 247100. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 8.2946 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS = 237.1142 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
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JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.025 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0.102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.568 1.032 2.179 3.400 3.411 5.316
4.216 4.235 2.664 1.780 0.952 0.672

STD. DEVIATIONS 0.144 0.252 0.314 0.534 1.277 1.198
2.324 1.350 1.053 0.754 0.278 0.155

PERCOLATION FROM LAYER 3

TOTALS 0.0388 0.0361 0.0402 0.0397 0.0420 0.0415
0.0439 0.0447 0.0441 0.0464 0.0457 0.0482

STD. DEVIATIONS 0.0528 0.0492 0.0542 0.0532 0.0559 0.0550
0.0578 0.0587 0.0576 0.0605 0.0596 0.0628
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 728276. 100.00

RUNOFF 0.431 (0.478) 8877. 1.22

EVAPOTRANSPIRATION 30.424 (4.795) 626474. 86.02

PERCOLATION FROM LAYER 3 0.5114(0.6770) 10530. 1.45

CHANGE IN WATER STORAGE 4.001 (2.318) 82395. 11.31

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 72276.7

RUNOFF 1.599 32932.1

PERCOLATION FROM LAYER 3 0.0066 135.5

SNOWWATER 2.47 50865.7

MAXIMUM VEG: SOIL WATER (VOL/VOU 0.4039

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2637

2 120.41 0.3490

3 195.15 0.2948

SNOW WATER 0.00
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SA4_101.XLS

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC = FC
AREA DESIGNATION: 4 RUN: JULY 18. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 8.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 140.00 INCHES
POROSITY = 0.4370 VOL/VOL
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5A4_10I .XLS

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0 0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 00624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 312.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

= 80.12
= 55000. SOFT

= 28.00 INCHES
12.2180 INCHES

5.8847 INCHES
0.0000 INCHES

104,4754 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATO LOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40
73.00

26.00
71.90

36.00
64.70

48.80
53.50

59 10
39.80

68.60
27.70
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SA4 101.XLS

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS I THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 148 134 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.021 0.007 0.004 0024 0.018 0.025
0.162 0.038 0.035 0.066 0.000 0.001

STD. DEVIATIONS 0.069 0.018 0.016 0.083 0.075 0.047
0.407 0.067 0.103 0.179 0002 0.003

EVAPOTRANSPIRATION

TOTALS 0.578 1056 2 165 3 4 1 7 3347 4636
4.110 4.154 2.656 1803 0989 0.696

STD. DEVIATIONS 0.154 0.269 0.358 0.556 1246 1.383
2.274 1.303 1058 0.772 0.305 0.167

PERCOLATION FROM LAYER 4

TOTALS 0.3608 0.3324 03734 0.3713 0.3943 0.3880
0.4011 0.3972 0 3783 0.3850 0.3690 0.3804

STD. DEVIATIONS 0.1277 0.1206 01353 0.1338 0.1405 0.1370
0.1399 01355 0.1259 0.1249 0.1181 0.1226

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 162101 100.00

RUNOFF 0.401 (0462) 1838 1 13

EVAPOTRANSPIRATION 29.606 (4.741) 135695. 83.71

PERCOLATION FROM LAYER 4 4.5312(1.5293) 20768. 12.81
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SA4_101.XLS

CHANGE IN WATER STORAGE 0 . 8 2 9 ( 2 7 4 1 ) 3800, 2.34

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 16087.5

RUNOFF 1.603 73472

PERCOLATION FROM LAYER 4 0.0212 97.0

SNOWWATER 2.46 11283.6

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2785

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2634

2 2.78 0.3479

3 17.22 0.1230

4 99.46 0.3188

SNOW WATER . 0.00
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SAAREA4.201

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC ® 10% LOWER THAN FC
AREA DESIGNATION: 4 RUN: JULY 18. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0 000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 8.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 140.00 INCHES
POROSITY = 0.4370 VOL/VOL
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SAAREA4.201

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 312.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2647 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 55000. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.2180 INCHES
INITIAL VEG. STORAGE = 4.8226 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 95.2714 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX - 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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SAAREA4.201

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.021 0.007 0.004 0.024 0.018 0.025
0.162 0.038 0.035 0.066 0.000 0.001

STD. DEVIATIONS 0.069 0.018 0.016 0.083 0.075 0.047
0.407 0.067 0.103 0.179 0.002 0.003

EVAPOTRANSPIRATION

TOTALS 0.577 1.055 2.164 3.416 3.333 4.650
4.110 4.154 2.655 1.801 0.988 0.695

STD. DEVIATIONS 0.154 0.269 0.358 0.556 1.259 1.383
2.274 1.303 1.058 0.771 0.304 0.166

PERCOLATION FROM LAYER 4

TOTALS 0.3218 0.2968 0.3338 0.3324 0.3539 0.3490
0.3615 0.3584 0.3416 0.3483 0.3346 0.3458

STD. DEVIATIONS 0.1632 0.1513 0.1679 0.1649 0.1733 0.1693
0.1735 0.1694 0.1589 0.1592 0.1515 0.1568

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 162101. 100.00

RUNOFF 0.401 (0.462) 1838. 1.13

EVAPOTRANSPIRATION 29.600 (4.739) 135665. 83.69

PERCOLATION FROM LAYER 4 4.0779(1.9347) 18691. 11.53
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SAAREA4.201

CHANGE IN WATER STORAGE 1.289(2.940) 5908. 364

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 16087.5

RUNOFF 1.603 7346.9

PERCOLATION FROM LAYER 4 0.0212 97.1

SNOWWATER 2.46 11286.3

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2785

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2635

2 2.78 0.3480

3 17.22 0.1230

4 99.47 0.3188

SNOW WATER 0.00
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SAAREA4.301

BLACKWELL LANDFILL SITE
SENSmVITY ANALYSIS. ISWC 0.1 UNITS LOWER THAN FC
AREA DESIGNATION: 4 RUN: JULY 18. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 8.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT = 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 140.00 INCHES
POROSITY = 0.4370 VOL/VOL
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SAAREA4.301

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 312.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 55000. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.2180 INCHES
INITIAL VEG. STORAGE = 4.8226 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 73.2754 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JUUAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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SAAREA4.301

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 241 3.91 3.22 3.67
4.98 3.87 3.06 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.06 0.72 0.64

RUNOFF

TOTALS 0.021 0.007 0.004 0.024 0.018 0.025
0.162 0.038 0.035 0.066 0.000 0.001

STD. DEVIATIONS 0.069 0.018 0.016 0.083 0.075 0.047
0.406 0.067 0.103 0.179 0.002 0.003

EVAPOTRANSPIRATION

TOTALS 0.577 1.053 2.160 3.417 3.349 4.631
4.111 4.154 2.657 1.802 0.985 0.692

STD. DEVIATIONS 0.154 0.268 0.356 0.554 1.249 1.380
2.274 1.303 1.056 0.772 0.302 0.165

PERCOLATION FROM LAYER 4

TOTALS 0.2336 0.2151 0.2411 0.2400 0.2567 0.2546
0.2648 0.2634 0.2519 0.2582 0.2497 0.2596

STD. DEVIATIONS 0.1947 0.1787 0.1981 0.1947 0.2057 0.2020
0.2083 0.2052 0.1944 0.1973 0.1902 0.1981

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 162101. 100.00

RUNOFF 0.401 (0.462) 1838. 1.13

EVAPOTRANSPIRATION 29.588 (4.734) 135614. 83.66

PERCOLATION FROM LAYER 4 2.9887(2.3519) 13698. 8.45
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SAAREA4.301

CHANGE IN WATER STORAGE 2.389(3.205) 10951. 6.76

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 16087.5

RUNOFF 1.603 7345.4

PERCOLATION FROM LAYER 4 0.0211 96.5

SNOWWATER 2.47 11299.5

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2785

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2637

2 2.79 0.3484

3 17.21 0.1230

4 99.48 0.3188

SNOW WATER 0.00
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SAAREA9.101

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC = FC
AREA DESIGNATION: 9 RUN: JULY 18. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT « 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT * 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSITY = 0.4370 VOL/VOL
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SAAREA9.101

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYgR
THICKNESS = 372.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0,2942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 110000. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.1640 INCHES
INITIAL VEG. STORAGE = 5.1467 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 118.7610 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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SAAREA9.101

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.016 0.003 0.003 0.021 0.016 0.024
0.152 0.036 0.031 0.059 0.000 0.000

STD. DEVIATIONS 0.055 0.010 0.015 0.074 0.067 0.047
0.386 0.062 0.084 0.156 0.000 0.001

EVAPOTRANSPIRATION

TOTALS 0.585 1.066 2.183 3.349 3.334 4.388
4.097 4.088 2.653 1.855 0.985 0.704

STD. DEVIATIONS 0.170 0.275 0.344 0.559 1.214 1.451
2.271 1.335 1.085 0.759 0.319 0171

PERCOLATION FROM LAYER 4

TOTALS 0.3911 0.3626 0.4109 0.4099 0.4361 0.4265
0.4371 0.4301 0.4076 0.4148 0.3984 0.4121

STD. DEVIATIONS 0.1256 0.1196 0.1346 0.1319 0.1386 0.1352
0.1366 0.1300 0.1193 0.1182 0.1139 0.1204

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 324202. 100.00

RUNOFF 0.362 (0.431) 3316. 1.02

EVAPOTRANSPIRATION 29.287 (4.726) 268463. 82.81

PERCOLATION FROM LAYER 4 4.9372(1.4810) 45257. 13.96

Page 3



SAAREA9.101

CHANGE IN WATER STORAGE 0.782 (2.660) 7167. 2.21

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT,)

PRECIPfTATION 3.51 32175.0

RUNOFF 1.516 13899.5

PERCOLATION FROM LAYER 4 0.0218 199.8

SNOWWATER 2.46 22554.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2540

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0831

RNAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2634

2 1.66 0.2760

3 11.75 0.1224

4 119.70 0.3218

SNOW WATER 0.00
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SAAREA9.201

BLACKWELL LANDFILL SITE
SENSITIVITY ANALYSIS. ISWC 9 10% LOWER THAN FC
AREA DESIGNATION: 9 RUN: JULY 18. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT « 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.31Q4 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSITY = 0.4370 VOL/VOL
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SAAREA9.201

FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 372.00 INCHES
POROSfTY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2648 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 110000. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.1640 INCHES
INITIAL VEG. STORAGE = 4.3266 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 107.8242 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX - 3.30
START OF GROWING SEASON (JULIAN DATE) « 128
END OF GROWING SEASON (JUUAN DATE) - 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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SAAREA9.201

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPrTATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.06 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 182
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.016 0.003 0.003 0.021 0.016 0.024
0.152 0.036 0.031 0.059 0.000 0.000

STD. DEVIATIONS 0.055 0.010 0.015 0.074 0.067 0.047
0.386 0.062 0.084 0.156 0.000 0.001

EVAPOTRANSPIRATION

TOTALS 0.584 1.064 2.180 3.357 3.332 4.387
4.096 4.087 2.653 1.853 0.983 0.703

STD. DEVIATIONS 0.170 0.272 0.344 0.556 1.215 1.449
2.270 1.335 1.085 0.757 0.318 0171

PERCOLATION FROM LAYER 4

TOTALS 0.3440 0.3191 0.3620 0.3617 0.3861 0.3787
0.3888 0.3828 0.3631 0.3702 0.3567 0.3700

STD. DEVIATIONS 0.1680 0.1559 0.1734 0.1698 0.1793 0.1752
0.1781 0.1720 0.1601 0.1608 0.1551 0.1625

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPrTATION 35.37 (5.654) 324202. 100.00

RUNOFF 0.362 (0.431) 3316. 1.02

EVAPOTRANSPIRATION 29.279 (4.723) 268389. 82.78

PERCOLATION FROM LAYER 4 4.3833 (1.9799) 40180. 12.39
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CHANGE IN WATER STORAGE 1.344(291!) 12317 3.80

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 32175.0

RUNOFF 1.516 13899.8

PERCOLATION FROM LAYER 4 0.0218 199.9

SNOWWATER 2.46 22559.8

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2540

MINIMUM VEG. SOIL WATER (VQL/VOL) 0.0831

RNAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2634

2 1.66 0.2760

3 11.75 0.1224

4 119.71 0.3218

SNOW WATER 0.00
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SAAREA9.301

BLACKWELL LANDFILL SITE
SENSmVITY ANALYSIS. ISWC 0.1 UNITS LOWER THAN FC
AREA DESIGNATION: 9 RUN: JULY 18. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 6.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY = 0.3104 VOL/VOL
WILTING POINT . - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

LAYER 4

VERTICAL PERCOLATION LAYER
THICKNESS = 372.00 INCHES
POROSITY = 0.5200 VOL/VOL
FIELD CAPACITY = 0.2942 VOL/VOL
WILTING POINT = 0.1400 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1942 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 110000. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.1640 INCHES
INITIAL VEG. STORAGE = 4.3266 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 81.5610 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) - 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.06 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.016 0.003 0.003 0.020 0.016 0.024
0.152 0.036 0.031 0.059 0.000 0.000

STD. DEVIATIONS 0.055 0.010 0.015 0.074 0.067 0.047
0.386 0.062 0.084 0.156 0.000 0.001

EVAPOTRANSPIRATION

TOTALS 0.583 1.062 2.174 3.380 3.322 4.394
4.097 4.087 2.663 1.813 0974 0.700

STD. DEVIATIONS 0.169 0.271 0.341 0.541 1.223 1.448
2.270 1.335 1.077 0.803 0.325 0.169

PERCOLATION FROM LAYER 4

TOTALS 0.2398 0.2217 0.2509 0.2512 0.2702 0.2666
0.2748 0.2711 0.2578 0.2648 0.2574 0.2689

STD. DEVIATIONS 0.2058 0.1891 0.2107 0.2079 0.2211 0.2169
0.2218 0.2166 0.2039 0.2081 0.2031 0.2136

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU.FT.) PERCENT

PRECIPITATION 35.37 (5.654) 324202. 100.00

RUNOFF 0.361 (0.431) 3313. 1.02

EVAPOTRANSPIRATION 29.250 (4.707) 268126. 82.70

PERCOLATION FROM LAYER 4 3.0954 ( 2.4983) 28374. 8.75
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CHANGE IN WATER STORAGE 2.661 (3.225) 24388. 7.52

PEAK DAILY VALUES FOR YEARS I THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 32175.0

RUNOFF 1.516 13899.0

PERCOLATION FROM LAYER 4 0.0220 201.5

SNOWWATER 2.46 22586.2

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2539

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0831

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 1.66 0.2763

3 11.76 0.1225

4 119.77 0.3220

SNOW WATER 0.00
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ONLYCAP2.004

BLACKWELL LANDFILL SITE
EVALUATION OF SOIL COVER ONLY
AREA DESIGNATION : 2 RUN: JU LY 18.1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS - 345.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY » 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER - 247100. SOFT
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EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMfTVEG. STORAGE = 12.5960 INCHES
INITIAL VEG. STORAGE = 9.0164 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 108.5538 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 4880 5910 68.60
73.00 71.90 64.70 53.50 3980 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95

STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 1.82
3.34 1.87 .1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.024 0.010 0.005 0.031 0.021 0.026
0.162 0.040 0.041 0.068 0.001 0.001

STD. DEVIATIONS 0.079 0.030 0.018 0,102 0.084 0.048
0.405 0.070 0.128 0.188 0.002 0.006

EVAPOTRANSPIRATION

TOTALS 0.567 1.030 2.174 3.426 3.423 5.309
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4.216 4.235 2.667 1.767 0956 0672

STD. DEVIATIONS 0.144 0.250 0.311 0.543 1276 1.207
2.323 1.350 1.047 0.745 0.277 0.155

PERCOLATION FROM LAYER 2

TOTALS 0.2920 0.2854 0.3389 0 3466 0.3703 0.3486
0.3406 0.3219 0.2976 0.3029 0.2919 0.3070

STD. DEVIATIONS 0.1329 0.1325 0.1493 0.1391 0.1465 0.1346
0.1263 0.1142 0.1012 0.1086 0.1136 0.1294

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU.FT.) PERCENT

PRECIPITATION 35.37 (5.654) 728276. 100.00

RUNOFF 0.431 (0.478) 8869. 1.22

EVAPOTRANSPIRATION 30.439 (4.828) 626800. 8607

PERCOLATION FROM LAYER 2 3.8437(1.4173) 79148. 10.87

CHANGE IN WATER STORAGE 0.654(2.671) 13459 185

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 72276.7

RUNOFF 1.599 32934.3

PERCOLATION FROM LAYER 2 0.0217 447.2

SNOWWATER 2.47 50838.3

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4038

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1763
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2636

2 120.42 0.3490

SNOW WATER 0.00
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ONLYCAP4.001

BLACKWELL LANDFILL SITE
EVALUATION OF SOIL COVER ONLY
AREA DESIGNATION: 4 RUN: JULY 19. 1994

GOOD GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSrTY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT = 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000503999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS » 8.00 INCHES
POROSITY - 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT - 0.1875 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS - 140.00 INCHES
POROSITY - 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 80.12
TOTAL AREA OF COVER = 55000. SQ FT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.2)80 INCHES
INITIAL VEG. STORAGE = 5.8855 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 12.6850 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FE8/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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STD. DEVIATIONS 0.92 0.71 1.26 148 1.34 1.82
3.34 1.87 1.99 2.05 0.72 0.64

RUNOFF

TOTALS 0.021 0.007 0.004 0.024 0.018 0.025
0.162 0.038 0.035 0.066 0.000 0.001

STD. DEVIATIONS 0.069 0.018 0.016 0.083 0.075 0.047
0.406 0.067 0.103 0.179 0.002 0.003

EVAPOTRANSPIRATION

TOTALS 0.576 1.053 2.159 3.416 3.351 4.632
4.111 4.154 2.657 1.801 0.984 0.692

STD. DEVIATIONS 0.154 0.268 0.356 0.554 1.245 1.377
2.274 1.303 1.056 0.772 0.302 0.165

PERCOLATION FROM LAYER 3

TOTALS 0.3867 0.4501 0.5869 0.5845 0.5851 0.4545
0.3807 0.3198 0.2752 0.3043 0.3264 0.3795

STD. DEVIATIONS 0.3243 0.3183 0.3827 0.2845 0.3239 0.2268
0.1648 0.1326 0:1098 0.3050 0.3199 0.3364

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPfTATION 35.37 (5.654) 162101. 100.00

RUNOFF 0.401 (0.462) 1838. 1.13

EVAPOTRANSPIRATION 29.586 (4.731) 135603. 83.65

PERCOLATION FROM LAYER 3 5.0339(1.9794) 23072. 14.23

CHANGE IN WATER STORAGE 0.347(2.370) 1588. 0.98

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 16087.5
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RUNOFF 1.603 7344.9

PERCOLATION FROM LAYER 3 0.0692 271.5

SNOWWATER 2.47 11303.4

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2786

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0948

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2637

2 2.79 0.3485

3 17.22 0.1230

SNOW WATER 0.00
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BLACKWELL LANDFILL SITE
EVALUATION OF SOIL COVER ONLY
AREA DESIGNATION: 9 RUN: JULY 19. 1994

GOOD GRASS

LAYER

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.3980 VOL/VOL
FIELD CAPACITY = 0.2443 VOL/VOL
WILTING POINT - 0.1361 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2443 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000603999938 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY - 0.3104 VOL/VOL
WILTING POINT - 0.1876 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.3104 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY - 0.000064000000 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS = 96.00 INCHES
POROSITY = 0.4370 VOL/VOL
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FIELD CAPACITY = 0.0624 VOL/VOL
WILTING POINT = 0.0245 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0624 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.005799999926 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER « 80.12
TOTAL AREA OF COVER = 110000. SOFT
EVAPORATIVE ZONE DEPTH = 28.00 INCHES
UPPER LIMIT VEG. STORAGE = 12.1640 INCHES
INITIAL VEG. STORAGE = 5.1495 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 9.3186 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES. DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

21.40 26.00 36.00 48.80 59.10 68.60
73.00 71.90 64.70 53.50 39.80 27.70

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS 1.88 1.32 2.41 3.91 3.22 3.67
4.98 3.87 3.05 3.01 2.09 1.95
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STD. DEVIATIONS 0.92 0.71 1.26 1.48 1.34 182
3.34 1.87 1.99 2.06 0.72 0.64

RUNOFF

TOTALS 0.016 0.004 0.003 0.020 0.016 0.024
0.152 0.036 0.031 0.059 0.000 0.000

STD. DEVIATIONS 0.055 0.010 0.015 0.074 0.067 0.047
0.386 0.062 0.084 0.156 0.000 0.001

EVAPOTRANSPIRATION

TOTALS 0.584 1.063 2.174 3.369 3.324 4.394
4.101 4.087 2.664 1.813 0.974 0.699

STD. DEVIATIONS 0.169 0.273 0.340 0.544 1.219 1.450
2.272 1.335 1.077 0.804 0.323 0.169

PERCOLATION FROM LAYER 3

TOTALS 0.4808 0.5892 0.7377 0.6972 0.6375 0.4267
0.3506 0.2836 0.2540 0.3164 0.3742 0.4434

STD. DEVIATIONS 0.4001 0.4076 0 4785 0.3488 0.4383 0.2078
0.1741 0.1409 0.1860 0.5133 0.4910 0.4160

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION 35.37 (5.654) 324202. 100.00

RUNOFF 0.362 (0.431) 3314. 1.02

EVAPOTRANSPIRATION 29.246 (4.707) 268090. 82.69

PERCOLATION FROM LAYER 3 5.5913(1.9308) 51254. 15.81

CHANGE IN WATER STORAGE 0.168(1.887) 1544. 0.48

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.51 32175.0
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RUNOFF 1.516 13898.8

PERCOLATION FROM LAYER 3 0.0961 880.5

SNOWWATER 2.46 22593.6

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2539

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0831

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.58 0.2637

2 1.66 0.2764

3 11.76 0.1225

SNOWWATER 0.00
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Vertical Gradient Calculation Data
Blackwell Landfill Site
DuPage County, Illinois

G14QS/G140D

WELL

G140S

G140D

Screen
Separation (ft)

Vertical Gradient (ft/ft)
Direction

Date and Ground water Elevation
13-Sep-91 2-Jan-92 10-Feb-92

689.44

688.47

26.05

0.037
Down

691.50

690.60

26.05

0.035
Down

691.43

690.45

26.05

0.038
Down

9-Apr-92 l-Jul-92

692.08

691.21

26.05

0.033
Down

690.53

689.46

26.05

0.041
Down

Average of Five Dates = 0.037 Down

G117/G141D

WELL

G117

G141D

Screen
Separation (ft)

Vertical Gradient (ft/ft)
Direction

Date and Groundwater Elevation
13-Sep-91 2-Jan-92 10-Feb-92

689.53

688.20

32.62

0.041
Down

691.60

690.44

32.62

0.036
Down

691.43

690.27

32.62

0.036
Down

9-Aor-92

692.17

691.00

32.62

0.036
Down

l-Jul-92

690.62

689.24

32.62

0.042
Down

Average of Five Dates = 0.038 Down

VERT.XLS JCQ/MJS
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Vertical Gradient Calculation Data
Blackwell Landfill Site
DuPage County, Illinois

G128S/G128D

WELL

G128S

G128D

Screen
Separation (ft)

Vertical Gradient (ft/ft)
Direction

f. ——————————————— 1 —————————————————————————————————

Date and Ground water
13-Sep-91 2-Jan-92

689.69

688.24

37.5

0.039
Down

691.60

690.39

37.5

0.032
Down

Elevation
10-Feb-92 9-Aor-92

691.44

690.22

37.5

0.033
Down

692.20

690.97

37.5

0.033
Down

l-Jul-92

690.72

689.19

37.5

0.041
Down

Average of Five Dates = 0.035 Down

G133S/G133D

WELL

G133S

G133D

Screen
Separation (ft)

Vertical Gradient (ft/ft)
Direction

Date and G
13-Seo-91

689.54

687.88

32

0.052
Down

roundwater
2-Jan-92

691.17

690.12

32

0.033
Down

Elevation
10-Feb-92

691.02

689.91

32

0.035
Down

9-Aor-92 l-Jul-92

691.76

690.70

32

0.033
Down

690.38

688.84

32

0.048
Down

Average of Five Dates = 0.040 Down

Notes: Screen separation in well cluster G140S/G140D was measured between
the midpoints of the screens. Screen separation in cluster G117/G141D was
measured between the bases of the two screens. This is due to the fact that
the screen length of G117 is not known. The midpoint of the screen for
G133D was considered as the midpoint of the ten foot open hole interval,
because this well does not contain a screen.

VERT.XLS JCQ/MJS



GRAPHICAL PRESENTATION OF
GROUNDWATER ANALYTICAL DATA
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HISTORICAL GROUNDWATER DATA



Concentration (ug/L)
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Concentration (ug/L)

p p o o o o p p o o p o p p
o o o o o o o o o o o o o o

o o o
o o o

p O O O
o o o o

»_ Ul-Apr-«/ -- O O D «

19-Jun-87 -- rU nj.

is

r

OO

18-Sep-91 _L

21-Jan-92 --

•• D

H 5 — — a
3 8 g v S
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Concentration (ug/L)

15-Dec-83 - ——

13-Apr-84 - -

12-Jul-84 - -

06-Sep-84 - -

21-Dee-84 - -

14-Miy-85 - -

Ol-Oct-85 - -

20-D«-85 - -

26-Mtr-86 - -

19-Jun-86 --

24-Sep-86 --

Ol-Apr-87 --

j? 18-JUD-87 --
FT

22-Sep-87 --

18-Jan-88 --

23-Mar-88 --

15-Jul-88 --

28-Sep-88 --

15-Dec-88 - -

27-M»r-89 - -

29-Jun-89 --

26-Sep-89 - -

13-Dec-89 --

18-Sep-91 --

28-;u>-92 --

0
o

0>
O
o

0
o

1̂S.i< l̂ *••

$ z— 2.
r1 w

i§̂
grr> w
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Concentration (ug/L)

lS-Dec-83

13-Apr-84 - -

12-Jul-84 - -

06-Sep-84 - -

21-Dec-84 --

14-M«y-85

30-Sep-85 --

17-Dec-85 --

25-Mtr-86 --

18-Jun-86 --

15-Dec-86 --

16-Jun-87 --

07-J«n-88 - -

ll-Jul-88 --

13-Dec-88 _L

29-JUD-89 --

19-Dec-89 --

16-Sep-91 --

28-J»n-92 --

O
o

O
'o

O
"o

0
O
o

-
"* 3s -

2 *
Z> ^
O O

is:
n O
•-* 12.>-i 5'^ era
s <|o- <
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Concentration (ug/L)
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o
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o
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o
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o
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p
O

15-D«-83 - —

13-Apr-84 - -

12-Jul-84 - -

06-S«p-84 - -

Ol-Nov-84 - -

2l-Dec-84 - -

14-M«y-8S - -

Ol-Oct-85 - -

19-Dec-8S - -

2S-Mar-86 - -

19-Jim-86 - -

24-Sep-86 - -

? 31-Mar-87 -L

17-Jun-87 I

07-Jan-88 —

22-Mar-88 - -

13-Jul-88 --

29-Sep-88 - -

14-Dec-88 --

28-Mar-89 - -

27-JUD-89 —

25-S=p-89 - -

19-Dec-89 --

l$-Scp-91 -L

28-Jan-92 J-

Concentration (ug/L)

p
O

p
O
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O
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"
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Monitoring Well G126
Blackwell Landfill RI/FS
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Concentration (ug/L)

12-Jul-84
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Concentration (ug/L)
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Concentration (ug/L)

p
b
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p
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p
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Concentration (ug/L)

i
c

l2-Jul-84 -

OS-Sep-*4 -

21-Dec-84 -

14-M«y-85 -

01-Oct-8S -

20-Dec-85 -

26-Mir-86 -

19-Jun-86 -

24-Sep-86 -

17-E>ec-86 -

Ol-Apr-87 -

18-Jun-87 -
ss_
5" 22-Sep-87 -

18-J«n-88 -

23-Mar-SS -

15-Jul-88 -

28-Sep-88 -

14-Dec-88 -

27-Mir-89 -

28-Jun-89 -

25-Sep-89 -

lg-Dec-89 -

17-Sep-91 -

28-J«n-92 -
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Concentration (ug/L)
K
C
c

12-Jul-84 -I

06-Sep-84 -

21-Dec-84 -

14-Mty-85 -

Ol-Oci-85 -

20-D«-85 -

26-Mir-S6 -

19-Jun-86 -

24-Sep-86 _

01-Apr-S7 _

22-JUQ-87 -

22-Sep-87 -

18-J»n-88 -

23-M»r-88 -

lS-Jul-88 _

28-Sep-88 -

15-Dec-88 -

27-Mtr-89 -

29-Jun-89 -

26-Sep-89 -

13-DW-89 -

17-Sep-91 -
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Concentration (ug/L)

p
'o

14-M«y-85

01-Oci-8S - -

20-Dec-85 - -

25-M«r-86 - -

19-Jun-86 --

24-Sep-86 - -

16-Dec-86 - -

31-MW-87 --

17-Jun-87 - -

22-Sep-87 - -

15-J»n-88 - -

23-M»r-88 - -

14-Jul-88 --

28-Sep-88 - -

14-Dec-88 - -

27-Mat-89 - -

28-Jun-89 _.

25-Sep-89 --

lg-Dec-89 _-

17-Sep-91 --

27-I»n-92 --

O
o

O
o

.
O
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O
b

Q
O
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Concentration (ug/L)

c
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14-Miy-85

24-Jul-8S -

Ol-Oci-85 -

20-D«-85 -

25-M»r-86 -

19-Jun-86 -

24-Sep-86 -

16-Dec-86 -

31-Mtr-87 .

17-Jun-87 -

22-Sep-87 -

15-Jin-88 -

23-M«-88 -

28-Sep-88 -

14-Dec-88 -

27-MW-89 -

28-Jun-89 -

25-Sep-89 .

18-D«-89 -

17-Sep-91 -
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Concentration (ug/L)

g
b

17-M«y-85

24-Jui-85 4-

25-Jul-85 4-

Ol-Oci-85 4-

2Q-D«-85 4-

26-Mtr-86 4-

17-Dec-86 4-

19-Jun-87 4-

lg.Jan-88 4-

15-Ju)-88 4-

lS-Dec-88 4-

29-Jun-89 4-

13-Dec-89 -L

19-Sep-91 4-

28-J»n-92 -L
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Concentration (ug/L)
K
C
e

14-Mty-85 -

24-Jul-8S -

Ol-Oct-85 -

20-D«-85 -

26-M»r-86 -

19-Jun-86 -

24-Sep-86 -

17-Dec-86 -

Ol-Apt-87 -

22-Jun-87 -

22-Sep-87 -

18-J»a-88 -

23-Mtr-88 -

15-Jul-88 -

2S-Sep-88 -

16-Dec-88 _

27-Mar-89 -

29-Jun-*9 -

26-Sep-89 -

13-D«-89 -

18-Sep-91 -

29-JED-92 -
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Concentration (ug/L)
K>
O
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25-Sep-86 J

16-Dee-$6 -

31-M»r-87 -

18-Jun-87 _

22-Sep-87 _

15-J»n-88 -

23-M»r-88 _

14-Jul-88 -
5
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14-Dec-88 -
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Concentration (ug/L)

p
b

25-Sep-86

17-Dec-86 --

Ol-Apr-87 --

22-Sep-87 --

18-J«n-88 --

23-Mir-88 - -

15-Jul-88 --

' 28-Sep-88 --

l5-Dee-88 --

27-M»r-89 --

29-Jun-89 - -

26-Sep-89 - -

13-Dee-89 --

19-Sep-91 --

28-Jin-92 --
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§
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o
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J-2

PIPER DIAGRAMS OF SAMPLES
COLLECTED DURING RI



Subdivisions of the Piper Diagram diamond shaped P i e l d

2
3
4
5
6
7
8
9

"3

ZONE GROUNDWATER CHARACTERISTICS

A l k a l i n e earths >
Alkalies >
Weak acids >
Strong acids >
Carbonate hardness

A l k a l l e s
A I k a I i n e earths
Strong acids
Weak acids

(secondary alkalinity)
Noncarbonate hardness (secondary salinity)
Noncarbonate a l k a l i (pr i mary salinity)
Carbonate a l k a l i (primary alkalinity)
No cation-onion pair exceeds 50 %

> 50 %
> 50 %
> 50 %
> 50 %

WELL ID : SUB-DIVISIONS OF THE PIPER DIAGRAM
~7 \/W A R Z Y N INC



Piper Diagram

100.. 100
,
f _ ni i ">
t p^ T^

Scale of Radii
Area oP
circle S04+CI
indicates
concentration
in ing/1

0

S04

8̂0 6̂0 MO 2̂0 V0' 20' 40' 60' 80' 100'
Co Cl

It Date Zone W e l l I.D.
YYhMDD

1 910923 1,3,5 SV-9
2 910923 1,3,5 SV-8
3 910923 1,3,5 SV-5
4 910923 2,3,9 DV-5

WELL ID : Leochote
~7 \ /WARZYN IN
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Piper Diagram

CD
_ T~<

CZXZ&ZD

Scale of Radii
Area of
circle S04+C
indicates
concentration
in mg/l

^80 ^60 MO N20
Co

20' 40' 60' 80' 100'
Cl

Date
YYMMDD

Zone W e l l i.D.

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15
16
17
18
19
20

910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917

,3,5
.3,5
,3,5
,3,5
,3,5
,3,5
,4,9
,4,9
,3,5
,3,5
,3,5
,3,5
,4,6
.3,5
,4,9
,3,5
,3,5
,3,5
,3,5
,3,5

G108-01
G108-02
G1 17-01
Gil 7-02
G128S-01
G128S-02
G133S-01
G133S-02
G121-01
G121-02
G122-01
G1 22-02
G123-01
G123-02
G126-01
G126-02
G127-01
G127-02
G140S-01
G140S-02

WELL ID : Shal low Groundwater SW of Landf i l l , S of
\ / A D ~7 w M T K i r ^W A K z _ T N .

G123

IINL.



Piper Diagram
Date

YYMMDD
Zone W e l l l.D.

CD
i< 11 "iaero

C3-Lf»-

100., 100

Scale of Radii
Area of
circle S04+CI
indicates
concentration
in mg/l

S04

MOO ^80 ^60 MO ^20 ^0' 20' 10' 60' 80'
^__Co Cl

I O O -

2
3
4
5
6
7
8
9

10

910917
910917
910917
910917
910917
910917
910917
910917
910917
910917

1,3,
1,3,
1 .3 ,
1 .3 ,
1 ,3 ,
1,3,
1,4,9
1,4,6
1,3,5
1,3,5

G118S-01
G118S-02
G119-01
G119-02
G130-01
G130-02
G129-01
G129-02
G1180-01
G118D-02

WELL ID : Shal low Groundwater W of Landf i l l , N of
~7 \ /W A R Z Y N INC

5129



Piper Diagram

100.. 100
oo

t 111 II t—^
~ ID

Scale of Rodii
Area of
circle S04+C
indicates
concentrotion
in mg/l

0

S04

MOO ^0 V60 MO ^20 V0' 20' 40' 60' 80' 100'
^__Co Cl

Date
YYMMDD

Zone W e l l I.D.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917
910917

1,3.5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3 ,5
2,4,7
1,4 ,9
1,4,9
1,3,5
1.3,5
1 ,4 ,9
1,3,5
1,3,5
1,3,5
1,3,5

G128D-01
G 1280-02
GMID-01
G141D-02
GHOD-01
G140D-02
G138-01
G1 38-02
G133D-01
G133D-02
G135-01
G1 35-02
G136-01
G1 36-02
G139-01
G1 39-02
G1 340-01
G134D-02

WELL ID :
—— (A/ A P

W A K

Deep

z. r
Groundwater - A l l

^ N T N ' r
IINL

Wel
\

/ a

Is



Piper Diagram

C3t l \ l~>
CB«=»-

Scole of Radii
Area of
circle S04+C
indicates
concentrotion
in mg/l

0

MOO ^80 ^60 MO ^20
* __ Co

20' 40' 60' 80' 100'
Cl

tt Date Zone W e l l l.D.
YYMMDD

1 910917 1,3,5 G134D-01
2 910917 1,3,5 G134D-02

WELL ID : Upgrodient Deep Groundwoter at G134D
~ ~7 \/WARZYN INC



Piper Diagram

CO CD
till 1) f"*i

100V/ 100 '

80. /\ , 80

Scale of Radii
Area oP
circle S04+CI
indicates
concentrotion
in mg/l

0

S04

HOO ^80^60 ^40 ^20 ^0' 20' 40' 60' 80' 100'
^__Co Cl

Date
YYMMDD

Zone W e l l l.D.

1
2
3
4
5
6
7
8
9
0

910917
910917
910917
910917
910917
910917
910917
910917
910917
910917

1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
2,4,7
1,19

G1280-01
G1 280-02
GH10-01
GH1D-02
GHOD-01
GHOD-02
G138-01
G1 38-02
G133D-01
G1 330-02

WELL ID : Deep Groundwater SW oP Landfill, S of G1
~7 \/WARZYN IN



Piper Diagram

CD CD
(JJUJ t ^

IT)

Scale of Radii
Area of
circle S04+CI
indicates
concentration
in mg/l

0

S04

MOO ^0 ^ 6 0 M O ^ 2 0
^__Co

# Date Zone W e l l I.D.
YYMMDD

1 910917 1,4,9 G135-01
2 910917 1,3,5 G135-02
3 910917 1,3,5 G136-01
4 910917 1,4,9 G136-02
5 910917 1,3,5, G139-01
6 910917 1,3,5 G139-02

WELL ID : Deep Groundwater W of Landfill, N of G133
~ "7 \/WARZYN IN



Piper Diagram

CDC3
i i a t i t >

IOOW 100

80. /\ . 80
Scale of Radii
Area of
circle S04+CI
indicates
concentrotion
in mg/l

0

S04

MOO ^80 ^50 MO ^20 ^0' 20' 40' 60' 80' 100'
Co Cl __^

Date
YYMMDD

Zone W e l l l.D.

1
2
3
4
5
6
7
8
9
10
I I
12
13
H
15
16
17
18
19

910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520

,3,5
,3,5
,3,5
,3,5
,3,5

1,3,5
1,3,5
,3,5
,3,5

1,3,5
,3,5

1,3,5
1,3,5
1.3,5
1,3,5
1,3,5
,3,5

1,3,5
1,3,5

PW-1
PW-2
PW-3
PW-4
PW-5
PW-6
PW-29
PW-33
PW-36
PW-37
PW-27
PW-43
PW-44
PW-45
PW-46
PW-47
PW-48
PW-49
PW-50

WELL ID : Private W e l l s W of the Landfi l l N of For
"7 \/W A R Z Y N INC

Lane



Piper Diagram
Date
YYMMDD

Zone W e l l I.D.

CDOD
Z>—LO—

Scale of Radii
Area of
circle S04+CI
indicates
concentration
in ing/1

0

S04

MOO ^80 ^60 MO X20 *0' 20' 40' 60' 80'
^__Co Cl

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15

910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520

1,4,9
1,3,5
2,4,7
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5
1,3,5

PW-7
PW-8
PW-9
PW-10
PW-13
PW-14
PW-15
PW-16
PW-23
PW-24
PW-26
PW-28
PW-31
PW-34
PW-40

WELL ID : Private W e l l s N of Morris Court, S of Fo
"7 \/W A R Z Y N INC

~est Lone



Piper Diagram

Scale of Radii
Area of
circle S04+C
indicates
concentration
in mg/l

S04

Date
YYMMDD

Zone W e l l l.D.

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15

910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520
910520

1,3,5
1,3,5
1,3,5
1,3,5
1,4,9
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K

STATISTICAL ANALYSIS OF
ANALYTICAL DATA BY MEDIUM

The analytical data collected from the Blackwell Landfill site has been organized
and statistically analyzed in a manner appropriate for the baseline risk assessment
using the procedures outlined in "Risk Assessment Guidance for Superfund
(RAGS), Volume I: Human Health Evaluation Manual" (U.S. EPA., September
1989), and "Supplemental Guidance to RAGS: Calculating the Concentration
Term" (U.S. EPA, March 1992). The following criteria were used in evaluating the
data.

1. Analytical results were grouped and tabulated by medium. Aqueous medium
include groundwater and surface water by water body. Non-aqueous media
were organized as surface soils, sediments by water body and landfill gas.
The samples used to represent each group are presented in Table 8-1.

2. Analyses were performed using Contract Laboratory Program (CLP)
methodology.

3. Qualifiers applied both by the performing laboratory and during data
validation were evaluated.

Results qualified as unusable (R) were eliminated from further consideration.

Target list compounds qualified as estimated (J) were considered to be
positively identified, but with the concentration estimated, and were included
for further evaluation. Tentatively identified compounds (TICs) from the
volatile and semi-volatile analyses were also qualified as estimated, but both
the quantity and the identity are uncertain. For this reason, TICs were
considered chemicals of potential concern, and the maximum concentration
of a TIC was used to represent its exposure point concentration.
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4. Sample Quantitation Limits (SQLs) were evaluated. Organic and inorganic
compounds detected in at least one sample from a given source area were
evaluated.

The decision path used to include non-detect data assumes; if a compound
was detected in one sample from a source area, it may be present in related
samples. For each compound detected, related samples we re. evaluated to
determine the values to be included in calculating the 95 percent upper
confidence limit of the arithmetic mean (95% UCL) or exposure point
concentration for the quantitative risk assessment. For a given compound,
all positive results were included.

For samples where the compound was not detected, one half the SQL was
included. If one half the SQL is greater than the maximum detected
concentration for the source area, that result was eliminated from the data
base used in the risk assessment. This was done to remove elevated detection
limits due to high dilutions required for other method specific analytes which
would otherwise artificially inflate the 95% UCL or exposure point
concentrations. Re-analysis of such a sample, in an attempt to lower
detection limits of the non-detect analytes in the method, would not eliminate
the factors that required a dilution in the initial analyses.

5. Blank results were reviewed to identify and eliminate sample results that
represent sampling, transportation, or laboratory introduced contamination.

After the data was evaluated using these criteria, the data base was complete, and
ready for statistical analysis. A statistical analysis was conducted for each
compound detected within a medium. The results of these statistical analyses
(Appendix L) were used in the selection of chemicals of potential concern. The
following is a discussion of the statistical analysis performed.

QUANTITATION OF UPPER CONFIDENCE LIMITS
OF THE ARITHMETIC MEAN

For each compound detected within a medium, the 95% UCL was calculated
assuming the data is distributed lognormally. The lognormal UCL values have
been used to represent exposure point concentrations for chemicals selected as
chemicals of potential concern (Appendix L), and are summarized in Table 8-12c.

Remedial Investigation Repon_____________June 7. 1994______________Blackwell Landfill NPL Site
Page K-2



CALCULATIONS

For each chemical detected within a medium, the following methods were used:

1. Data Set Preparation

1.1 Determine the maximum detected concentration of eaeh compound
of potential concern in the source area for each media.

1.2 For non-detect results, calculate 1/2 the SQL (sample quantitation
limit)

1/2 SQL = RDL X 0.5

where:

RDL = Reported detection limit, as presented in the
analytical data in Appendix B of the RI Report.
The RDL is equivalent to the SQL for an analyte.

1.3 Compare the 1/2 SQL value to the maximum detected
concentration. Eliminate 1/2 SQL values that exceed the maximum
detected concentration.

1.4 Prepare a data set table of the positive detects and 1/2 SQLs as
evaluated above for each media of interest.

2. Calculation of 95 Percent Upper Confidence Limits
To calculate the lognormal 95% UCL requires the data set to be transformed
(using the natural log) before the 95% UCL can be calculated. For each
compound:

2.1 Transformed Data set. Calculate the natural log of each value in the
data set.

2.2 Calculate the arithmetic average of the transformed data set.

2.3 Calculate the standard deviation of the transformed data set.

2.4 Calculate the variance for the transformed data set.

Remedial Investigation Report____________June 7, 1994______________Blackwell Landfill NPL Site
Page K-3



2.5 Determine the number of data points or sample size (n) included in
the data set (i.e., the usable positive detects and 1/2 SQLs). The
sample size (n) for each chemical will vary depending upon the
amount of usable data collected for the particular medium.

2.6 Determine the H value statistic. This value is taken from statistical
tables for a one-sided upper 95% confidence limit on a log-normal
mean (geometric mean; the geometric mean was used to estimate the
true" mean) as presented in Gilbert (1987). The standard deviation
and the number of data points (n) are required to determine this
value.

2.7 Calculate the lognormal 95% UCL:

EXP(AVE + (0.5 VAR) + ((STD * Hv) / SQRT(n-l)))

where:

EXP = Inverse base e logarithm
AVE = Arithmetic average of the transformed data set
STD = Standard deviation of the transformed data set
VAR = Variance (STD * STD)
H value = as determined in 2.6 above
SQRT = Square root
n =Sample size

2.8 Determine the value to be used for the exposure point concentration.
Compare the 95% UCL value to the maximum detected
concentration. The 95% UCL value is used unless it exceeds the
maximum detected concentration.

Tables K-l through K-10 provide the values that were used to
calculate the lognormal 95% UCL for each chemical detected within
a medium.

A summary of exposure point concentrations for each medium is
presented in Table 8-12c.

MWK/vlr/KJD
J:\6072101\WP\RPT\99A_APPK.
6072101/230-MD-D2
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Table K-t

Determination of Exposure Point Concentration:
95X UCLM vs Maximum Detected Concentration

Blackwell Landfill Site
DuPege County. Illinois

Medium: Well Water
Source Area: Private Wells

Chemical Of Potential
Concern

1 , 1 - D i ch I oroethane
cis- 1,2-Dichloroethene

Dieldrin
4,4'-DOE
Endrin
4,4'-DDD

Endrin aldehyde
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead

Magnesium
Manganese

Nickel
Potassium

Silver
Sodium
Zinc

Notes:
Ave. of LN Data =

Std Dev. of LN Data *
H Value =

Variance *
n =

UCLM (95X) =
Max. Det. Cone. =

Exposure Point Cone. =
ERR =

•- 95X UCLM Calculi
~.i u .,_ 1 . .^. tAve. of Std Dev. ui n

LN Data LN Data

-0.59
-0.55
-4.61
-4.66
-4.60
-5.12
-5.81
3.24
0.94
0.40
4.44
-2.19
11.41
1.79
6.68
0.55
10.90
2.44
2.32
8.05
-1.36
10.85
3.63

The arithmetic mean of
The standard deviation

0.21
0.34
0.00
0.07
0.05
ERR
ERR
0.08
0.17
0.69
0.49
0.43
0.73
0.35
1.10
0.63
0.69
1.03
0.11
0.37
0.22
0.56
1.38

1

2
1
2
1
2
2
1
1
1
1

ition - - - - - - -
value vai lainc

.72

.76

.68

.75

.68

.00

.00

.68

.72

.03

.88

.81

.03

.81

.31

.95

.03

.31

.68

.81

.72

.95
2.88

0.04
0.11
0.00
0.01
0.00
ERR
ERR
0.01
0.03
0.48
0.24
0.19
0.54
0.13
1.21
0.39
0.47
1.06
0.01
0.14
0.05
0.31
1.92

the natural log transformed data (i.
of the natural

H statistic for computing a one-sided
Variance of the natural

log transformed data
95X upper confidence

n UCLM (95X)

51
51
51
2

51
1
1

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

e, detected

6.0e-01
6.7e-01
1. Oe-02
1.2e-02
1. Oe-02

ERR
ERR

2.6e»01
2.7e»00
2.3e»00
1.1e«02
1.4e-01
1.5e+05
7.0e«00
2.1e»03
2.5e*00
8.3e»04
2.7e»01
1.0e»01
3.7e»03
2.8e-01
7.0e*04
1.7e»02

Max. Det.
Cone,
(ug/l)

1.
2.
1.
1.
1.
6.
3.
3.
8.
1.
1.
8.
1.
2.
3.
8.
7.
9.
2.
7.
1.
3.
4.

concentration

Oe»00
Oe+00
Oe-02
Oe-02
4e-02
Oe-03
Oe-03
9e«01
2e»00
4e«01
4e*02
7e-01
2e»05
Oe*01
6e»03
6e+01
7e»04
6e»01
2e«01
7e*03
2e+00
6e»05
Oe+02

and 1/2
(i.e., detected concentration and
limit on a lognormal mean (Gilbert

log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum

Exposure Point Cone.

(ug/L)

6.0e-01
6.7e-01
1. Oe-02
1. Oe-02
1. Oe-02
6. Oe-03
3. Oe-03
2.6e«01
2.7e«00
2.3etOO
1.1e*02
1.4e-01
1.2e«05
7.0e*00
2.1e»03
2.5e*00
7.7e»04
2.7e»01
1.0e*01
3.7e»03
2.8e-01
7.0e»04
1 . 7e*02

SOLs).
1/2 SQLs).
1987, Table

(mg/L)

6.0e-04
6.7e-04
1.0e-05
1.0e-05
1.0e-05
6.0e-06
3.0e-06
2.6e-02
2.7e-03
2.3e-03
1 . 1e-01
1.4e-04
1.2e»02
7. Oe-03
2.1e«00
2.5e-03
7.7e«01
2.7e-02
1. Oe-02
3.7e«00
2.8e-04
7.0e»01
1.7e-01

A12)

detected concentration.)
EXP(Ave. + 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1»)
Maximm detected concentration of the
The 95X UCIM or the Max
Statistical operations

. Det.
cannot

Cone. ,
chemical
whichever

be performed on a

in the Site Area sample
is lower.
single data point.

group.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8 i for a discussion of the chemicals considered to be of potential
concern within the modinn.
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Table K-2

Determination ot Exposure Point Concentration:
95X UCLH vs Maximum Detected Concentration

Blackwell Landfill Site
DuPage County, Illinois

Medium:
Source Area:

Surface Waters
Silver Lake

Chemical Of Potential
Concern

Ave. of
LN Data

Std Dev. of
LN Data

UCLM Calc
H value Variance

................... Max_ Oet_
n UCLM (9SX) Cone.

(ug/L)

Exposure

(ug/L)

Point Cone.

(mg/L)

Aluminum
Arsenic
Barium
Calcium
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Potassium
Sodium

5.81
1.17
3.22
10.22
3.00
6.66
1.04
10.26
3.87
-1.83
7.96
9.31

0.80
0.15
0.25
0.23
0.32
0.76
0.89
0.04
0.57
0.59
0.05
0.03

10.43
3.30
4.11
3.30
4.11
10.43
11.74
2.75
7.81
7.81
2.75
2.75

0.63
0.02
0.06
0.05
0.10
0.58
0.80
0.00
0.33
0.35
0.00
0.00

1.8e+06
5.4e+00
7.3e+01
6.0e+04
7.7e+01
2.9e+06
1.5e*05
3.2e+04
5.0e+03
2.7e+00
3.3e+03
1.2e+04

5.9e+02
3.6e+00
3.0e+01
3.2e+04
2.5e+01
1.3e+03
5.3e+00
2.9e+04
7.2e+01
3.4e-01
3.0e+03
1.1e*04

5.9e+02
3.6e+00
3.0e+01
3.2e+04
2.5e+01
1.3e+03
5.3e+00
2.9e+04
7.2e*01
3.4e-01
3.0e+03

5.9e-01
3.6e-03
3.0e-02
3.2e+01
2.5e-02
1.3e+00
5.3e-03
2.9e+01
7.2e-02
3.4e-04
3.0e+00

1.1e+04

Notes:
Ave. of LN Data

Std Dev. of LN Data
H Value

Variance
n

UCLH (95X)
Max. Det. Cone.

Exposure Point Cone.
ERR

The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SQLs).
H statistic for computing a one-sided 95X upper confidence limit on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLM or the Max. Det. Cone. , whichever is lower.
Statistical operations cannot be performed on a single data point.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential
concern within the medium.

[Blackwell.2020]U-SUA.w20
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Table K-3

Determination of Exposure Point Concentration:
95X UCLM vs Maximum Detected Concentration

Blackuell Landfill Site
DuPage County, Illinois

Medium:
Source Area:

Surface Waters
Background

Chemical Of Potential
Concern

Aluminum
Arsenic
Barium

Calcium
Copper
Iron

Magnesium
Manganese
Mercury

Potassium
Silver
Sodium

Ave. of
LN Data

4.34
1.11
3.17
10.15
2.81
5.68
10.05
3.71
-1.68
7.91
1.78
10.42

- - - - - - - - - 9
Std Dev. of

LN Data

1.25
0.27
0.43
0.32
0.48
1.02
0.15
1.51
0.19
0.05
0.35
0.60

5X UCLM Calci
H value

16.33
4.11
5.22
4.11
6.50
13.05
3.30
19.60
3.30
2.75
5.22
7.81

jlation - - - - -

1.55
0.07
0.18
0.10
0.23
1.05
0.02
2.28
0.04
0.00
0.12
0.36

4
4
4
4
4
4
4
4
3
4
4
4

UCLM (95X)

2.1e*07
5.9e+00
9.5e+01
5.8e+04
1.1e+02
1.1e+06
3.1e+04
3.3e+09
2.9e-01
3.0e+03
1.8e+01
6.1e+05

Max. Det.

(ug/L)

4.6e+02
4.0e+00
4.0e+01
3.9e+04
2.8e»01
1 .3e*03
2.9e+04
1.8e+02
2.1e-01
2.9e+03
1.0e+01
4.7e+04

Exposure Point Cone.

(ug/L)

4.6e+02
4.0e+00
4.0e+01
3.9e+04
2.8e+01
1.3e+03
2.9e*04
1.8e+02
2.1e-01
2.9e+03
1.0e+01
4.7e+04

(mg/L)

4.6e-01
4.0e-03
4.0e-02
3.9e*01
2.8e-02
1.3e+00
2.9e+01
1.8e-01
2.1e-04
2.9e+00
1.0e-02
4.7e+01

Notes:
Ave. of LN Data

Std Dev. of LN Data
H Value

Variance

UCLM (95X)
Max. Det. Cone.

Exposure Point Cone.
ERR

The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SQLs).
H statistic for computing a one-sided 95X upper confidence limit on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLM or the Max. Det. Cone. , whichever is lower.
Statistical operations cannot be performed on a single data point.

n of those chemicals not
considered to be of potential concern.
concern uithin the medium.

[Blackwell.20201U-SUB.w20
9/23/92
JAH/jah/JDD/MUX
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Table K-4

Determination of Exposure Point Concentration:
95X UCLH vs Maximum Detected Concentration

Blackwell Landfill Site
OuPage County, Illinois

Medium:
Source Area:

Surface Waters
Swim lake

Chemical Of Potential
Concern

Barium
Calcium
Copper
Iron

Magnesium
Manganese
Mercury
Potassium
Sodium

Ave. of
LN Data

3.62
10.69
2.28
5.53
10.85
4.07
-1.89
8.42
10.47

.......... 9
Std Dev. of

LN Data

0.02
0.05
0.94
0.36
0.00
0.17
0.59
0.01
0.08

5X UCLH Calct
H value

2.75
2.75
11.74
5.22
2.75
3.30
7.81
2.75
2.75

Variance

0.00
0.00
0.89
0.13
0.00
0.03
0.35
0.00
0.01

n

2
2
2
2
2
2
2
2
2

UCLH (95X)

3.9e+01
5.1e*04
9.9e*05
1.7e*03
5.2e»04
1.0e»02
1.8e*01
4.7e»03
4.4e*04

Hax. Det.
Cone.
(ug/L)

3.8e*01
4.6e»04
1.9e«01
3.2e+02
5.2e+04
6.6e«01
2.3e-01
4.6e«03
3.7e+04

Exposure Point Cone.

(ug/L)

3.8e«01
4.6e«04
1.9e«01
3.2e+02
5.2e«04
6.6e*01
2.3e-01
4.6e<03
3.7e*04

(mg/L)

3.8e-02
4.6e»01
1.9e-02
3.2e-01
5.2e«01
6.6e-02
2.3e-04
4.6e»00
3.7e+01

Notes:
Ave. of LN Data

Std Dev. of LN Data
H Value

Variance
n

UCLM (95X)
Max. Det. Cone.

Exposure Point Cone.
ERR

The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SQLs).
H statistic for computing a one-sided 95X upper confidence limit on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)»
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLH or the Hax. Det. Cone. , whichever is lower.
Statistical operations cannot be performed on a single data point.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential
concern within the medium.

[Bleckwcll.2020)U-SUC.w20
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Table K-5

Determination of Exposure Point Concentration:
95X UCLH vs Maximum Detected Concentration

Blackwell Landfill Site
DuPage County, Illinois

Medium: Sediment
Source Area: Silver Lake

Chemical Of Potential
Concern

Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluor ant hen*

Pyrene
Butylbcnzylphthalate
Benzo(a)anthracene

Chrysene
Bcnzo(b) f luoranthene
Bcnzo( k ) f I uoranthenc

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
8enzo(g,h,i)perylene

Aluminum
Arsenic
Barium
Calcium

Chromium, total
Cobalt
Copper
Iron
Lead

Magnesium
Manganese

Nickel
Potassium
Vanadium
Zinc

Ave. of LN Data »
Std Dev. of LN Data =

H Value «
Variance =

n =
UCIM (95X) =

Max. Det. Cone. =
Exposure Point Cone. =

ERR =

- 95X UCLM Calculiit ion -------
Ave. of Std Dev. ui n vaiue vai IOIK.C
LN Data LN Data

4.36
4.94
5.83
5.14
6.28
5.99
4.34
6.07
5.47
5.95
5.85
6.11
5.93
5.88
6.97
8.94
1.64
4.34
11.36
2.39
2.19
2.85
9.70
2.80
10.37
6.10
2.37
7.13
2.72
4.13

The arithmetic mean of
The standard deviation

ERR
ERR
0.40
ERR

2.00
1.97
ERR
0.74
2.01
2.34
2.48
0.80
0.54
0.48
2.01
0.03
0.10
0.38
0.17
0.09
0.06
0.16
0.02
0.54
0.58
0.39
0.07
0.06
0.45
0.6S

1.00
1.00
5.22
1.00
26.14
26.14
1.00
9.12
26.14
32.69
32.69
10.43
6.50
6.50
26.14
2.75
2.75
5.22
3.30
2.75
2.75
3.30
2.75
6.50
7.81
5.22
2.75
2.75
6.50
9.12

ERR
ERR

0.16
ERR

4.00
3.87
ERR
0.55
4.05
5.48
6.15
0.64
0.30
0.23
4.06
0.00
0.01
0.15
0.03
0.01
0.00
0.03
0.00
0.29
0.34
0.15
0.01
0.00
0.21
0.42

the natural log transformed data (i.
of the natural log transformed data

H statistic for computing a one-sided 95X upper confidence
Variance of the natural

n UCLH (95X)

1
1
2
1
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

e, detected

ERR
ERR

3.0e+03
ERR

2.0e+26
6.0e+25

ERR
5.0e«05
1.2e»26

ERR
ERR

2.6e*06
1.5e«04
8.8e«03
5.9e+26
8.2e*03
6.7e*00
6.0e«02
1.5e»05
1.4e+01
1.0e»01
3.0e«01
1.7e+04
6.2e«02
3.5e«06
3.7e»03
1.3e*01
1.5e+03
3.2e«02
2.8e+04

Max. Det.
Cone,
(ug/kg)

7.
1.
4.
1.
2.
1.
7.
7.
9.
2.
2.
7.

8e+01
4e»02
5e«02
7e«02
2e«03
6e+03
7e»01
3e«02
Be«02
Oe«03
Oe»03
9e*02

5.5e*02
5.
4.
7.
5.
1.
9.
1.
9.
1.
1.
2.
4.
5.
1.
1.
2.
9.

concentration

Oe«02
4e+03
8e*03
5e+00
Oe*02
7e*04
2e*01
3e*00
9e»01
7e+04
4e«01
8e«04
9e+02
1e*01
3e*03
1e«01
Be* 01

and 1/2
(i.e., detected concentration and
limit on • lognormal mean (Gilbert

Exposure Point Cone.

(ug/kg)

7
1
4
1
2
1
7
7
9
2
2
7
5
5
4

.8e*01

.4e+02

.5e»02

.7e+02

.2e+03

.6e«03

.7e+01

.3e«02

.8e»02

.Oe*03

.Oe«03

.9e»02

.5e+02

.Oe»02

.4e*03

(mg/kg)

7.8e-02
1.4e-01
4.5e-01
1.7e-01
2.2e»00
1.6e«00
7.7e-02
7.3e-01
9.8e-01
2.0e»00
2.0e*00
7.9e-01
5.5e-01
5.0e-01
4.4e*00
7.8e+03
5.5e»00
1.0e*02
9.7e+04
1.2e«01
9.3e»00
1.9e+01
1.7e«04
2.4e*01
4.8e«04
5.9e*02
1 ,1e*01
1.3e«03
2.1e*01
9.8e*01

SOLS).
1/2 SOLs).
1987, Table A12)

log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SOLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 • Variance + ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the chemical
The 95X UCLM or the Max
Statistical operations

. Det.
cannot

Cone. , whichever
be performed on a

in the Site Area sample
is lower.
single data point.

group.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or I able 8-3 for a discussion of the chemicals considered to be of potential
concern within the medium.

[Blockwell.20201U SDA.W20
9/23/92 JAH/JAM/JDD/MWK



Tabte K-6

Determination of Exposure Point Concentration:
95X UCIM vs Maximum Detected Concentration

Blackuell Landfill Site
DuPage County, Illinois

Medium: Sediment
Source Area: Background

Chemical Of Potential
Concern

Phenanthrene
Fluoranthene

Pyren*
Benzo(a)Bnthracene

Chrysenc
bis(2-ethylhexyl )phthatate

Benzo(b) f I uoranthene
Benzo(k)f luoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
D(benz(a,h)anthracene
Benzo(g,h, i )perylene

Aluminum
Arsenic
Barium
Cadmium
Calcium

Chromium, total
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium

Vanadium
Zinc

Ave. of LN Data =
Std Dev. of LN Data =

H Value =
Variance =

n =
UCLM (95X) =

Max. Del. Cone. =
Exposure Point Cone. =

ERR =

flC"

Ave. of Std Dev. of
LN Data

5.63
6.27
6.23
4.92
5.27
5.79
6.04
6.16
5.29
5.81
5.40
5.83
8.71
2.06
3.47
0.76
10.80
2.20
2.14
2.77
9.56
2.94
10.23
5.80
•3.40
2.66
7.15
5.98
2.56
4.07

The arithmetic mean of
The standard deviation

LN Data

.27

.56

.57

.81

.59

.30

.81

.63

.70
0.69
0.02
0.73
0.61
0.70
0.77
0.91
0.71
0.43
0.37
0.67
0.51
0.55
0.71
0.42
0.34
0.60
0.61
0.83
0.53
0.82

the natural

( UCLM Calcult
H value V

tion -------
Variance n UCLM (95X)

Max
C
. Det.
one.

(ug/kg)

16.33
19.60
19.60
22.87
19.60
16.33
22.87
22.87
22.87
9.12
2.75
9.12
7.81
9.12
10.43
11.74
9.12
5.22
5.22
9.12
6.50
7.81
9.12
5.22
4.11
7.81
7.81
10.43
6.50
10.43

1.62
2.44
2.46
3.26
2.52
1.69
3.29
2.65
2.89
0.48
0.00
0.54
0.37
0.50
0.59
0.83
0.51
0.18
0.14
0.45
0.26
0.30
0.50
0.18
0.12
0.36
0.37
0.68
0.28
0.68

log transformed data (i.
of the natural log transformed data

H statistic for computing a one-sided 95X upper
Variance of the natural

confidence

3
4
4
3
3
4
4
4
3
3
2
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

1.5e+09
8.5e»10
8.8e+10
3.3e*15
2.5**12
1.6e*08
5.4e»13
3.8e»12
7.2e»14
3.7e*04
2.3e«02
5.0e*04
1.1e»05
4.1e»02
4.5e+03
1.5e»03
2.7e+06
3.6e*01
2.8e»01
6.7e»02
1.1e«05
2.7e+02
1.5e+06
1.3e*03
8.0e-02
2.6e+02
2.3e«04
8.1e*04
1.1e+02
1.2e«04

1.
2.
2.
1.
1.
1.
2.
2.
1.
7.
2.
7.
9.
1.
7.
4.
1.
1.
1.
3.
2.
4.
5.
5.
5.
2.
2.
1.
2.
1.

e, detected concentration
(i.e.
limit

1e»03
6e+03
4e+03
1e*03
2e+ft3
5e+03
3e»03
3e*03
4e»03
4e*02
3e+02
9e+02
8e»03
4e»01
5e+01
7e+00
1e+05
4e*01
1e*01
4e*01
3e*04
Oe+01
8e*04
2e«02
5e-02
5e»01
Oe»03
4e+03
2e»01
Be+02

and 1/2
, detected concentration and
on a lognormal mean (Gilbert

Exposure Point Cone.

(ug/kg)

1.1e*03
2.6e«03
2.4e»03
1.1e+03
1.2e+03
1.5e*03
2.3e»03
2.3e«03
1.4e»03
7.4e*02
2.3e»02
7.9e*02

SQLs).
1/2 SOLs).
1987. Table

(mg/kg)

l.le+00
2.6e*00
2.4e»00
1. let 00
1.2**0»
1.5e+00
2.3e«00
2.3e*00
1.4e«00
7.4e-01
2.3e-01
7.9e-01
9.8e»03
1.4e«01
7.5e»01
4.7e»00
1.1e«05
1.4e«01
1.1e«01
3.4e«01
2.3e»04
4.0e»01
5.8e*04
5.2e»02
5.5e-02
2.5e»01
2.0e*03
1.4e*03
2.2e»01
1.8e»02

A12)

Avg. Det.
Cone.
(mg/kg)

4.7e-01
1.1e»00
1.1e»00
4.0e-01
4.5*-01
5.6e-01
1.0e»00
I.Oe'OO
5.2e-01
4.0e-01
2.2e-01
4.1e-01
6.8e»03
9.3e«00
4.0e»0t
2.8e»00
5.8e»04
9.6e*00
8.9e«00
1.9e»01
1.5e»04
2.1e«01
3.3e*04
3.5e»02
3.5e-02
1.6e«01
1.4e»03
5.4e<02
1.4e«01
7.7e»01

log transformed data.
Number of data points (Note: excludes unusable
EXP(Ave. + 0.5 * Variance + ((Std
Haximum detected concentration of
The 95X UCLM or the Max
Statistical operations

. Det. Cone

data and 1/2 SQLs greater than maximum detected concentration.)
Dev. * H value) / SORT (n-1)))
the chemical
. , whichever

cannot be performed on a

in the Site
is lower.
single data

Area sample group.

point.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not considered to be of
potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential concern within the medium.

[Blackuelt.2020)U SDB.w20
9/23/92 JAH/JAII/JDD/HUK



Table K-7

Determination of Exposure Point Concentration:
95X UCLM vs Maximum Detected Concentration

Blnckuell Landfill Site
DuPage County, Illinois

Medium:
Source Area:

Surface Waters
Swim Pond

Chemical Of Potential
Concern

Vinyl chloride
Carbon disulfide

1 , 1 -Dichloroethane
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Potassium

Zinc

Ave. of
LN Data

1.61
1.61
1.10
7.30
1.22
3.94
11.28
1.15
2.02
8.69
1.80
9.85
5.77
5.98
3.86

---------- 9
Std Dev. of
LN Data

ERR
ERR
ERR
0.82
0.04
1.07
1.15
0.96
2.19
0.86
1.24
0.79
1.10
0.92
1.08

5X UCLH Calci
H value

1.00
1.00
1.00
10.43
2.75
13.05
16.33
13.05
26.14
11.74
16.33
10.43
13.05
11.74
13.05

jlation -----
Variance

ERR
ERR
ERR
0.67
0.00
1.14
1.32
0.92
4.81
0.74
1.55
0.62
1.20
0.85
1.16

n

1
1
1
2
2
2
2
2
2
2
2
2
2
2
2

UCLH (95X)

ERR
ERR
ERR

1.0e»07
3.8e»00
1.0e»08
2.2e*13
1.3e»06
6.7e+26
2.1e»08
8.5e»09
9.3e«07
9.7e*08
2.9e»07
1.1e»08

Max. Det.
Cone,
(ug/kg)

5.0e«00
5.0e«00
3.0e«00
2.6e«03
3.5e»00
1.1e»02
1.8e»05
6.2e«00
J.6e»01
1.1e«04
1.5e+01
3.3e»04
6.9e*02
7.6e»02
1.0e»02

Exposure Point Cone.

(ug/kg) (mg/kg)

5.0e»00 5.0e-03
5.0e*00 5.0e-03
3.0e*00 3.0e-03

2.6e«03
3.5e«00
1.1e»02
1.8e«05
6.2e*00
3.6e«01
1.1e«04
1.5e«01
3.3e»04
6.9e+02
7.6e+02
1.0e«02

Notes:
Ave. of LN Data

Std Dev. of LN Data
H Value

Variance
n

UCLH (95X)
Max. Det. Cone.

Exposure Point Cone.
ERR

The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
Ihe standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SOLs).
H statistic for computing a one-sided 95X upper confidence l i m i t on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Nunfeer of data points (Note: excludes unusable data and 1/2 SOLs greater than maximum detected concentration.)
EXP(Ave. * 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)»
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLH or the Max. Det. Cone. . whichever is lower.
Statistical operations cannot be performed on a single data point.

Exposure point concentrations are calculated for each chemical detected w i t h i n the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential
concern within the medium.
(Blackwell.2020)U-SDC.w20
9/23/92
JAH/jah/JOO/MUK



Table K-fl

Determination of Exposure Point Concentration:
95X UCLH vs Maxinun Detected Concentration

Blnckucll Landfill Site
DuPaye County, Illinois

Medium: Surface Soils
Source Area: Landfill

Chemical Of Potential
Concern

Phenanthrene
f I uoranthene

Pyrene
Benzo(a)anthracene

Chrysene
Benzo(b) f I uoranthene
Benzo(k)fl uoranthene

Benzo(a)pyrene
lndeno(1.2,3-cd)pyrene
Benzo(g,h,i)perylene

Aluminum
Arsenic
Barium

Cadmium
Calcium

Chromiun, total
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Silver

Vanadium
Zinc

Ave. of LN Data *
Std Dev. of LN Data =

H Value *
Variance -

n =
UCLM (95X) =

Max. Det. Cone. =
Exposure Point Cone. =

ERR =

Avc. of Std Dev.
IN Data

5.14
5.32
5.29
5.14
5.24
5.40
5.40
5.20
5.18
5.24
8.97
1.79
4.21
0.15
10.13
2.61
2.11
2.72
9.76
2.50
9.73
6.60
-3.47
2.23
6.92
0.28
2.92
3.88

The arithmetic mean of
The standard deviation

- 95X UCLM CalcuU
of H value V

ition -------
fariance n UCLH (95X)

LN Data

0.00
0.26
0.20
ERR
0.08
0.47
0.47
0.04
0.03
0.08
0.70
0.08
1.05
1.16
1.54
0.68
0.46
0.24
0.25
0.43
1.28
0.58
0.40
0.89
0.43
0.27
0.74
0.47

2
2
2
1
2
2
2
2
2
2
3
2
4
6
7
3
2
2
2
2
6
3
2
4
2
2
3
2

.75

.40

.20

.00

.04

.95

.95

.04

.75

.04

.66

.04

.91

.00

.12

.66

.95

.20

.40

.65

.00

.29

.65

.48

.65

.40

.66

.95

0.00
0.07
0.04
ERR
0.01
0.22
0.22
0.00
0.00
0.01
0.49
0.01
1.11
1.35
2.36
0.46
0.21
0.06
0.06
0.18
1.64
0.33
0.16
0.79
0.19
0.08
0.55
0.22

the natural log transformed data (i.
of the natural

H statistic for computing a one-sided
Variance of the natural

log transformed data
95X upper confidence

2
6
6
1
6
6
6
5
4
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

e, detected

1.76+02
2.8e+02
2.5e+02

ERR
2.0e+02
4.6e+02
4.6e+02
1.9e+02
1.9e+02
2.0e+02
3.2e+04
6.4e+00
1.2e+03
5.2e+01
1.1e+07
5.2e+01
1.7e+01
2. Oe+01
2.3e+04
2.2e*01
1.2e»06
2.0e»03
5.4c-02
8.2e*01
1.9e*03
1.8e*00
8.3e+01
1.0e+02

Max. Det.
Cone.
(ug/kg)

1.7e+02
3.4e«02
2.9e+02
1.7e+02
2.1e+02
5.8e+02
5.8e+02
1.9e+02
1 .8e+02
2.1e+02
1 .6e+04
6.5e+00
I.Be+02
5.5e+00
1.3e+05
3.9e+01
1.7e+01
2.4e+01
2.4e+04
2.0e+01
7.0e+04
1.66+03
6.0e-02
2.2e+01
1.7e+03
2.2e+00
3.6e+01
8.1e+01

concentration and 1/2
(i.e., detected concentration and
limit on a log normal mean (Gilbert

Exposure Point Cone.

(ug/kg)

1.7e+02
2.8e+02
2.5e+02
1.7e+02
2.0e+02
4.6e+02
4.6e+02
1.9e+02
I.Be+02
2.0e+02

SOLs).
1/2 SOLs).
1987, Table

(mg/kg)

1.
2.
2.
1.
2.
4.
4.
1.
1.
2.
1.
6.
1.
5.
1.
3.
1.
2.
2.
2.
7.
1.
5.
2.
1.
1.
3.
8.

7e-01
8e-01
5e-01
7e-01
Oe-01
6e-01
6e-01
9e-01
8e-01
Oe-01
6e+04
4e+00
8e+02
5e+00
3e»05
9e«01
7e+01
Oe+01
3e+04
Oe+01
Oe+04
6e+03
4e-02
2e+01
7e+03
Be+00
6e*01
1e+01

A12)
log transformed data.

Number of data points (Note: excludes unusable data and 1/2 SOLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the
The 95X UCLM or the Max
Statistical operations

. Det.
cannot

Cone. ,
chemical
whichever

be performed on a

in the Site Area sample
is lower.
single data point.

group.

Exposure point concentrations are calculated for each chemical detected w i t h i n the mediim, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table B-3 for a discussion of the chemicals considered to be of potential
concern w i t h i n the medium.

(Blockwell.2020)U-SSA.w20
9/23/92 JAH/jnh/JDO/MWK



Table K-9

Determination of Exposure Point Concentration:
95% UCLH vs Maximum Detected Concentration

Blackwell Landfill Site
DuPage County, Illinois

Medium: Surface Soils
Source Area: Background

Chemical Of Potential
Concern

1, 1,1-Trichloroethane
Phenanthrene
Anthracene
Ftuoranthene

Pyrene
Butylbcnzylphthalate
8enzo( a) anthracene

Chrysene
bis(2-ethylhexyl)phtholate

Bento(b)f luoranthene
Benzo(k ) f luoranthene

Benzo(a)pyrene
lndeno(1,2,3-cd)pyrene
D ibenz( a, h) anthracene
Benzo(g,h, i )perylene

Carbazole
Aluminum
Arsenic
Barium
Cadmium
Calcium

Chromium, total
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Se 1 en inn
Vanadium

Zinc

Ave. of
IN Data

0.69
5.52
4.17
5.11
5.47
4.50
5.48
5.24
4.24
5.34
5.34
5.21
5.52
5.31
5.50
4.13
9.49
1.85
4.93
0.90
9.49
3.06
2.39
3.06
9.95
3.11
9.07
6.65
-3.17
2.96
7.41
-1.31
3.44
4.37

- - - - - - - - - - 9
Std Dev. of 11 »aiuc

>5X UCLH Calc

LN Data

0.00
0.49
ERR
1.30
1.12
ERR
0.40
0.93
0.25
1.16
1.16
0.84
0.48
0.05
0.45
ERR
0.17
0.24
0.13
1.25
0.25
0.73
0.19
0.56
0.10
0.39
0.30
0.55
0.60
0.31
0.22
0.47
0.26
0.39

2.75
2.95
1.00
6.00
6.00
1.00
2.65
4.48
4.11
6.00
6.00
4.06
2.95
2.04
2.95
1.00
2.20
2.20
2.04
6.00
2.40
3.66
2.20
3.29
2.04
2.65
2.40
3.29
3.29
2.40
2.20
2.95
2.40
2.65

:ulat ion - - - - -
Variance

0.00
0.24
ERR

1.70
1.25
ERR
0.16
0.87
0.06
1.34
1.34
0.71
0.23
0.00
0.20
ERR
0.03
0.06
0.02
1.57
0.06
0.53
0.04
0.31
0.01
0.15
0.09
0.30
0.36
0.10
0.05
0.22
0.07
0.15

n

2
5
1
5
5
1
5
5
3
5
5
5
5
5
5
1
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

UCLM (95X)

2.0e+00
5.8e»02

ERR
1.9e+04
1.3e*04
ERR

4.4e»02
2.4e+03
1.5e*02
1.3e+04
1.3e*04
1.4e*03
5.6e»02
2.1*402
5.3e+02
ERR

1 .6e*04
8.4«*00
1.6e»02
2.3e+02
1.8e«04
1.1e*02
1.4e»01
6.3e*01
2.4e«04
4.0e« 01
1.3e+04
2.2e»03
1.4e-01
2.9e»01
2.1e*03
6.0e-01
4.4e»01
1.4e»02

Max. Det.
Cone,
(ug/kg)

2.0e+00
6.0e«02
6.5e*01
1.2e*03
1.4e«03
9.0e«01
4.9e»02
6.2e+02
9.2e«01
1.4e«03
1.4e+03
5.1e+02
5.8e+02
2.1e*02
5.5e+02
6.2e+01
1.7e«04
7.4e»00
1.7e*02
9.7e»00
1.9e»04
7.7e»01
1.5e»01
5.8e*01
2.4e»04
3.9e»01
1.3e*04
1.3e»03
1.0e-01
2.9e»01
2.2e«03
5.8e-01
4.3e*01
1.5e«02

Exposure Point Cone.

(ug/kg)

2.0e»00
5.8e»02
6.5e»01
1.2e«03
1.4e»03
9.0e»01
4.4e»02
6.2e»02
9.2e*01
1.4e«03
1.4e«03
5.1e«02
5.6e»02
2.1e«02
5.3e»02
6.2e«01

,

(mg/kg)

2.0e-03
5.8e-01
6.5e-02
1.2e»00
1.4e«00
9.0e-02
4.4e-01
6.2e-01
9.2e-02
1.4e»00
1.4e»00
5.1e-01
5.6e-01
2.1e-01
5.3e-01
6.2e-02
1.6e*04
7.4e»00
1.6e»02
9.7e»00
1.8e«04
7.7e*01
1.4e«01
5.8e«01
2.4e»04
3.9e»01
1.3e»04
1.3e«03
1.0e-01
2.9e«01
2.1e«03
5.8e-01
4.3e«01
1.4e«02

Avg. Det.
Cone,
(mg/kg)

2.0e-03
2.8e-01
6.5e 02
3.4e-01
4.1e-01
9.0e-02
2.6e-01
2.6e-01
7.1e-02
3.9e-01
3.9e-01
2.3e-01
2.8e-01
2.0e-01
2.7e-6l
6.2e-02
1.3e«04
6.5e«00
1.4e«02
4.1e»00
1.4e«04
2.8e»01
1.1e«01
2.5e*01
2.1e*04
2.4e»01
9.0e«03
8.6e»02
4.9e 02
2.0e«01
1.7e«03
3.0e 01
3.2e«01
8.4e<01



Table K-9

Determination of Exposure Point Concentration:
95X UCIM vs Maximum Detected Concentration

Blackuell Landfill Site
DuPage County, Illinois

Medium:
Source Area:

Surface Soils
Background

Notes:
Ave. of IN Data

Std Dev. of LN Data
H Value
Variance

n
UCIM (9SX)

Max. Det. Cone.
Exposure Point Cone. =

ERR '

The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SQLs).
H statistic for computing a one-sided 95X upper confidence l i m i t on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
EXP(Ave. + 0.5 • Variance * ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLH or the Max. Det. Cone. , whichever is lower.
Statistical operations cannot be performed on a single data point.

Exposure point concentrations are calculated for each chemical detected uithin the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential
concern uithin the medium.

(BIackwe11.2020)U-SSB.w20
9/23/92
JAH/jah/JDD/MUK



Table K-10

Determination of Exposure Point Concentration:
95X UCLH vs Maximum Detected Concentration

Blackuell Landfill Site
OuPage County, Illinois

Hedkm:
Source Area:

Surface Soils
Ditch

Chemical Of Potential
Concern

Aroclor-1254
Aluminum
Arsenic
Barium
Cadmium
Calcium

Chromium, total
Cobalt
Copper
Iron
Lead

Hagnesium
Manganese
Mercury
Nickel

Potassium
Selenium
Thallium
Vanadium

Zinc

Ave. of
LH Data

3.50
9.42
1.75
4.94
1.24
10.08
3.86
2. 28
3.87
9.87
3.24
9.31
6.07
-1.98
3.19
6.73
0.44
-0.67
3.47
4.82

-- - - - - - - - - 9
Std Dev. of
LN Data

0.75
0.17
0.28
0.34
0.71
0.66
0.56
0.14
0.29
0.08
0.30
0.92
0.15
0.45
0.22
0.08
0.49
0.40
0.28
0.27

'5X UCLH Calci
H value

10.43
3.30
4.11
4.11
9.12
9.12
7.81
2.75
4.11
2.75
4.11
11.74
3.30
6.50
3.30
2.75
6.50
5.22
4.11
4.11

jlntion -----
Variance

0.56
0.03
0.08
0.12
0.50
0.43
0.32
0.02
0.08
0.01
0.09
0.85
0.02
0.21
0.05
0.01
0.24
0.16
0.08
0.07

n

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

UCLM (95X)

1.0e+05
2.2e+04
1.9e»01
6.0e+02
2. Be* 03
1.2e*07
«.5e+03
1.4e»01
1.6e»02
2.4e+04
9.2e»01
8.2e+08
7.0e+02
2.9e+00
5.1e+01
1.0e«03
4.2e*01
4.5e»00
1.0e«02
3. Be* 02

Max. Del.
Cone.
(ug/kg)

5.6e*01
1.4e*04
7.0e»00
1.8e+02
5.7e«00
3. Be* 04
7.1e«01
1.1e*01
5.9e+01
2.0e*04
3.2e+01
2. 1e* 04
4.8e+02
1.9e-01
2.8e»01
8.9e*02
2.2e+00
6.8e-01
3.9e+01
1.5e*02

Exposure Point Cone.

(ug/kg) (mg/kg)

5.6e«01 5.6e-02
1.4e+04
7.0e»00
1.8e«02
5.7e«00
3.8e*04
7.1e«01
1.1e*01
5.9e»01
2.0e«04
3.2e+01
2.1e»04
4.8e*02
1.9e-01
2.8e«01
8.9e+02
2.2e400
6.8e-01
3.9e*01
1.5e+02

Ave. of LN Data
Std Dev. of LN Data

H Value
Variance

n
UCLM (95X)

Max. Det. Cone.
Exposure Point Cone.

ERR

Notes:
The arithmetic mean of the natural log transformed data (i.e, detected concentration and 1/2 SOLs).
The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SOLs).
H statistic for computing a one-sided 95X upper confidence limit on a lognormal mean (Gilbert 1987, Table A12)
Variance of the natural log transformed data.
Nurber of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
EXP(Ave. * 0.5 * Variance + ((Std Dev. * H value) / SORT (n-1)))
Maximum detected concentration of the chemical in the Site Area sample group.
The 95X UCLM or the Max. Det. Cone. , whichever is lower.
Statistical operations cannot be performed on a single data point.

Exposure point concentrations are calculated for each chemical detected within the medium, without exclusion of those chemicals not
considered to be of potential concern. Refer to Appendix L or Table 8-3 for a discussion of the chemicals considered to be of potential
concern within the medium.

[Blackwell.2020]U-SSC.w20
9/23/92
JAH/jah/JDD/MUK
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L

COMPARISON OF INVESTIGATIVE
SAMPLE

CHEMICAL CONCENTRATIONS TO
BACKGROUND SAMPLE

CHEMICAL CONCENTRATIONS
Where only one or two investigative or background samples were collected per
medium (i.e., sediment [Table L-3] and surface water [Table L-2]), a direct
comparison was made between background samples and investigative samples. If
the investigative sample result was substantially greater than the background
sample results (i.e., two times greater), the compound was assumed to be site-
related. A factor of two times background was considered a reasonably
conservative estimate of the statistical variability that can occur between the
average and highest reported background concentration for a given chemical.
Therefore, unless a chemical was detected above this criteria in an investigative
sample, its concentration was considered representative of background conditions.

A one-sided student's t-test was performed when there were three or more
background and investigative samples for a medium. These included private well
water (Table L-1) and surfieial soil samples (Table L-4). The t-test was performed
to determine if the mean concentration of a chemical was greater in investigative
samples (e.g., private wells downgradient of the landfill), than in background
samples (e.g., wells located upgradient of the landfill). The underlying
assumptions that are made when performing a t-test are that the two samples
(investigative and background) came from normal populations, and the variance
of the two populations (i.e., scatter in the data) are equal, although these
assumptions are made, significant variations from these assumptions can occur
with little effect on the applicability of the test, because the t-test is considered a
relatively robust test. No tests were performed to determine whether the sample
populations were normally distributed or had equal variances. Rather, it was

Remedial Investigation Report______________July 1994________________Blackwell Landfill NPL Site
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assumed that the deviations from these assumptions were small enough that due
to the robustness of the t-test, that the test would be valid.

The t-test was calculated based on the equations present in Section 9.3 Testing for
Difference Between Two Means, contained in Biostatistical Analysis (Zar 1974).
A one-sided student's t-test was performed to determine the difference between the
two mean chemical concentrations. The null hypothesis (H0) was that the mean
investigative sample chemical concentration (Xj) was less than or qua! to the mean
background chemical concentration (Xb). The alternate hypothesis (HJ was that
the mean investigative sample chemical concentration was greater then the mean
background sample chemical concentration. If the two means are not found to be
different, then H0 is accepted; while if there is a difference between the two means,
then H0 is rejected and Ha is accepted. The level of significance for the t-test was
set at alpha (a) equal to 0.05. This level of alpha corresponds to a 95%
probability that if a difference between the two means is detected (i.e., H0 is
rejected), it is not due to chance that a difference was detected, but rather, that a
real difference exists. The probability that a difference is detected but does not
really exist is equal to alpha (0.05 or 5%).

The following is a summary of the equations used to determine if there is a
difference between the means.

Sx.-X

Where:

The value "t" is referred to a t statistic and is used to determine if there is a
statistically significant difference between the two populations.

Xj - Xb is the difference between the mean chemical concentration in the

investigative samples (x.) and background samples (Xb), and Sxr?b is the
standard error of the difference between these two means and is calculated
as shown below.

S^= 1^ + 5
N nt n

Where:

iij = Number of investigative samples
nB = Number of background samples
S2

p = Pooled variance of the investigative and background sample

Remedial Investigation Report_____________July 1994______________Blackwell Landfill NPL Site
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populations (see below)

and

S2 - S>J n — JJ

•Where:

SSj = Sum of squares of the investigative samples (see below)
SSB = Sum of squares of the background samples (see below)
Vj = Degrees of freedom of the investigative samples (nr 1)
VB = Degrees of freedom of the background samples (nB-1)

and

Where:

£X2
n = Summation of the squares of the n sample concentrations within the

investigative or background sample populations

(EXJ2 = The square of the summation of the n sample concentrations in the
investigative or background sample populations

n = Number of the investigative or background samples

To determine if there is a statistically significant difference between the two means,
the t-statistic is compared to the critical t-value obtain from an appropriate table
(e.g., Table D. 10 within Zar 1974) for a one-sided t-test for the selected a (0.05)
and pooled degrees of freedom (V{ + VB). If the t-statistic (e.g., 4.1) is greater
than the t-critical value (e.g., 1.96), then the two sample populations are
statistically different Otherwise, the two sample populations are not considered
different When the mean chemical concentration in the investigative sample
population is found to be statistically greater than the mean chemical concentration
in the background sample population, the chemical is considered a chemical of
potential concern (CPC).

MWK/cas/CAW
J:\6072101\WP\RPT\99B_APPL. WPD
607210I/230-MD-D5
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Table Ll

Statistical Summary of Private Well Water Concentrations
Comparison of Metals Concentrations in Investigative Samples vs. Background Samples using the Student's l-tesl

Black well Landfill Site
DuPage County, Illinois

Parameter

Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Zinc

Downgradienl Private Well Samples
Avel
(ug/L)

2.6E+OI
2.6E+00
20E+00
9.IE+OI
I.3E-01

9.9E+04
65E+00
1.2E+03
3.4E+00
5.9E+04
2.1E+OI
I.OE+OI
3.3E+03
2.7E-OI
6.IE+04
8.0E+OI

nl

SI
51
51
51
51
51
51
51
5»
51
51
51
si
51
51
51

vl

50
" 5 0

50
50
50
50
50
50
50
50
50
50
50
50
50
50

Sum

1.3E+03
1.3E+02
LOE+02
4.7E+03
6.7E+00
5.0E+06
13E+02
5.9E404
I.7E+42
3.0E+06
LOE+03
5.2E+02
1.7E+05
I4E+OI
3.IE+06
4:iE+03

Squares

3.4E+04
3.8E+02
4.6E+02
C6E+05
18E-fOO
5 lE+ll
2.7E+03
IOE+08
7.7E+OJ
L8E+II
5.2E+04
5.5E+03
6.2E+08
4.6E+00
3.0E+1 1
T6E+05

SS1

2.8E+02
3.2E+01
2.5E+02
3.8E+04
8.7E-01
I9E+TO
5.3E+02
3.4E+07
7.TE+03
7.1E+09
30E+04
rT3E+02
6.3E+07
8.8E-01
l.lE+11
4.3E+05

Background Private Well Samples
Ave2
(ug/L)

3.6E+OI
nd

1 4E+00
7.4E+01
2. IE-01
9IE+04
2.8E+OI
1.8E+03
2 IE+00
5.3E+04
1.8E+01

nd
2:6E-f03

nd
2.0E+04
3.7E+OJ

n2

5

5

5
5

~ 5
5
5
5
5

5"

5
5

v2

4

4
4
4
4
4
4
4
4
4

4

4 ""~"
4

Sum

I.8E+02

7.2E+flO
3.7E+02
I.OE+00
4.5ET05
I.4E+02
8.9E+03
LIEiOi
2.7Et05
8.9E+OI

1.3E+04

I.OE+05
L9E+02

Squares

7.5E+03

1.2E+OI
3.IE+04
4.5E-OI
4.2E+IO
6.7E+03
1.9E+07
3.1E+Q1
1 4E+IO
2.2E+03

3.6E+07

2.5E+09
9JE+03

SS2

9.6E+02

1.5E+00
3.2E+03
2.3E-01
6.2E-f08
2.8E+03
2.7E+06
8-2E*00
1.5E+08
5^9E+02

2.6E+06

4^6E+08~
2.7E+03

Sp'

2.3E+01

4.7E+00
8.3E+03
2.0E-02
4.9E-1W
8.2E+02
6.8E+05
iJE+02
1.3E+08
5.7E+02

1.2E+06

2.IE+09
8.1E+03

S(xl-»2)

2.2E+00

l.OE+00
4.3E-fOI
6.7E-02
3.3E+04
I.3E+OI
3.9E+02
5.4E+00
5.4E+03
1.IE+OI

5.2E+02

2.1E+04
4.2E+01

t

-4.70

0.580
0.407
-L13
0.246
-1.596
-1.628
0.230
1.04
0.25

1.363

1.89
1.02

vl+v2

54

54
54
54
54
54
54
54
54
54

54

~54
54

I
Value

1.676

1.676
1676
1.676
1.676
L676
1.676
1.676
1676
1.676

1676

1.676
1.676

CPC?

<Bkd
CPC

<Bkd
<Bkd
< B k d
<Bkd
<Bkd
< B k d
<Bkd
< B k d
<Bkd
CPC

<Bkd
CPC
CPC

<Bkd

Notes:
This table presents the Student's l-lesi for the comparison of the average metal concentrations in private well samples collected from the Blackwell Landfill and background locations. The student's t-test was
conducted to determine if the chemical was detected above background concentrations on-site. If the chemical was detected above background, then it was considered a chemical of potential concern

Background samples included in this table are PW20, PW53, PW55, PW56, and PW57. PW54 was dropped, because it was conditioned by a water softener.

A one-sided l-lest was performed. The null hypothesis (Ho) was that the average private well water-metal concentration was less than or equal to the average background private well water-metal concentration.
The alternative hypothesis (Ha) was that the average downgradienl private well water-inetal concentration was greater than the average background private well-metal concentration. The level of significance was
set at alpha equal to 0.05. If Ho was rejected and Ha accepted, the chemical was considered a chemical of potential concern.

Footnotes:
Ave = Arithmetic average of the sample detects and 1/2 SQL values for the samples from the indicated area (see Table 8-1).

n - The number of usable samples (not qualified as unusable by validation guidelines) with either a positive detect, or a 1/2 SQL value less than the
maximum detected concentration.

v= degrees of freedom (i.e., n - l )
Sum = The sum of the sample detects and 1/2 SQL values for the samples from the indicated area.

Squares = The sum of the squares of each of the sample detects and 1/2 SQL values for the samples from the indicated area.
SS = Sum of the Squares: (Squares - (sumA2 / n)).
Sp2 = The pooled variance: (SS1 + SS2/ vl + v2)

S(xl-x2) = Variance of the difference between (wo means: SQRT( (SpVnl) + <SpJ/n2))
1= Student t statistic: (Avel - Ave2)/S(xl-x2)

v l t v 2 - The sum of the degrees of freedom for the investigative samples and background samples: v l + v 2
t value = Critical values of the t distribution for a one-tailed hypothesis for the significance level of 0.05, with v l+v2 degrees of freedom (from Table d. 10

from J.H. Zar, "Biostalistical Analysis", Prentice-Hall, 1974. Section 9.3).
CPC'.' = If the student's t statistic is less than the critical value, then the compound is considered present at background levels (< Bkd), otherwise it

is considered to be greater than background levels (i.e., a chemical of potential concern, or CPC).
nd = Not detected.

mUui/ j i i ln/NI72IIKVKl>kVrAm i. I'W.M.S
IAll/,jh/MWK
7/21VV4
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Table L-2

Summary of Surface Water Concentrations
Comparison of Analyte Concentrations in Investigative Samples vs. Background Sample

Blackwell Landfill Site
DuPage County, Dlinois

Parameter Background <"
Criteria

Concentration
(me/D

Silver Lake

Max Cone
(me/D

Sand Pond

Max Cone
(me/L)

Pine Lake

Max Cone
(me/L)

Metals

Aluminum
Arsenic
Barium
Calcium
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Potassium
Sodium

nd
4.2E-03
2.8E-02
3.6E-KH
4.2E-02
2.6E-01

nd
5.8E+01

nd
4.2E-04
5.5E+00
2.7E-K)!

5.9E-01
3.6E-03
3.0E-02
3.2E-K)!
2.5E-02
1.3E-KX)
5.3E-03
2.9E+01
7.2E-02
3.4E-04
3.0E+00
1.1E-KH

3.8E-02 «
4.6E401 *
1.9E-02
3.2E-01 *

5.2E-K)!
6.6E-02 *
2.3E-04

4.6E+00
3.7E-K)! *

2.8E-03
l.OE-02
1.5E+01

1.4E-01

3.0E+01
2.3E-02 *

2.1E+00
1.8E-K)!

Notes:
This table presents a comparison of the maximum concentration of analytes detected in investigative surface
water samples to a background criteria concentration. See Table 8-1 for samples included in each source area.

The background criteria concentration for surface water was based on analytical results for sample BW-SWO 1-01,
collected in the south-east corner of Silver Lake. Because only one sample was considered representative of
background, the background criteria concentration used for comparison to investigative samples was defined as
two times the detected concentration in the single background sample (i.e., the value presented above).
The factor of two was considered a reasonable estimate of variation in the concentration of a particular
metal in background surface water.

An asterisk (*) after the value indicates the analyte was present at a concentration greater than
the background criteria concentration, and was considered a chemical of potential concern. Non-detects
are identified as "nd".

Footnote:
(1) Value represents 2 times the background concentration of analyte.

mdux/jobi/6072100/RM3/TABLE-SW.XLS
JAH/jah/MWK
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Table L-3

Summary of Sediment Concentrations
Comparison of Analyte Concentrations in Investigative Samples vs. Background Sample

Blackwell Landfill Site
DuPage County, Illinois

Parameter Background m
Criteria

Concentration
(me/kg)

Silver Lake

Max Cone
(me/kg)

Sand Pond

Max Cone
frog/kg)

Pine Lake

Max Cone
(me/kg)

Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Vanadium
Zinc

l.OE+04
7.2E+00
3.3E+01
2.2E-H)5
1.8E-KU
9.8E+00
2.7E-HH
2.6E+04
2.1E+01
1.2E-H>5
7.8E-H)2
2.0E-K)!
2.7E-K)3
3.0E-K)!
7.0E-H)!

7.8E+03
5.5E-H)0
1.0E402
9.7E+04
1.2E+01
9.3E-H)0
1.9E+01
1.7E-H)4
2.4E+01
4.8E+04
5.9E+02
1.1E-HH
1.3E+03
2.1E-HH
9.8E-H)!

2.6E+03
3.5E+00
1.1E-H)2 *
1.8E+05

6.2E-KX)
3.6E+01 *
1.1E+04
l.SE+01
3.3E+04
6.9E-K)2

7.6E+02

l.OE-HM *

3.0E-K)3
9.4E+00
7.2E-K)!
1.2E+05
5.8E+00

2.3E+01
1.3E+04
I.IE-K)!
2.8E-KM
2.8E+02

5.7E+02

6.0E+01

Notes:
This table presents a comparison of the maximum concentration of analytes detected in investigative sediment
samples to a background criteria concentration. See Table 8-1 for samples included in each source area.

The background criteria concentration for *eAim*nt was based on analytical results for sample BW-SD01-01,
collected in the south-east corner of Silver Lake. Because only one sample was considered representative of
background, the background criteria concentration used for comparison to investigative samples was defined as
two times the detected concentration in the single background sample (i.e., the value presented above).
The factor of two was considered a reasonable estimate of variation in the concentration of a particular metal
in background wtiPVftfHs

An asterisk (*) after the value indicates the analyte was present at a concentration greater than
the background criteria concentration, and was considered a chemical of potential concern.

Footnote:
(1) Value represents 2 times the background concentration of analyte.

mdux/joU/6073100/Riik3/TABLE-SDJCLS
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Table I.-4

Statistical Summary orSurficial Soil Concent rations
Comparison of Mclub Concentrations In Investigative Samples vs. Background Samples using the Student's t-lesl

Blackwell Undflll Site
DuPagr County, Illinois

Parameter

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium, total
Cobalt
Copper
Iron
l-ead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Vanadium
/.inc

l*andfill Surface Soils
Avcl nl vl Sum Squares SS1

9.4L+03 6 5 5. 71; +04 6.8F.+08 I.5E+08
6.0E+00 6 5 3.6E+OI 2.2E+02 l.OF.+OO
9.5E+01 6 5 5.7E+02 7.7E+O4 2.3E+04
2.IE+00 6 5 1.3E+01 5.5E+01 2.9E+01
5.4li+04 6 5 3.2I-+03 3.3E+IO I.6E+IO
1.7F.+01 6 5 9.9F.+OI 2.3E+03 7.0E+02
9.0E+00 6 5 5.4E+OI 5.8E+02 9.6E+01
1.6E+01 6 5 9.4E+OI 1.6E+03 8.9E+OI
1.8E+04 6 5 I.1E+05 2.0E+09 1.1E+08
1.3E+01 6 5 7.9E+01 1.2E+03 I.3E+02
3.0E+04 6 5 1.8F.+05 9.5E+09 4. 1 E+09
8.4E+02 6 5 5.0E+03 5.3E+06 1.1E+06
3.3F.-02 6 5 2.0E-01 7.8E-03 1. IE-03
1.2U+01 6 5 7.3E+OI 1.2E+03 3I4E+02
I.1E+03 6 5 6.6E+03 8.3E+06 I.1E+06
1.4E+00 6 5 8.2E+00 I.2E+OI 9.3E-01
2.2E+OI 6 5 I.3F>02 3.8E+03 7.7E+02
5.3F>01 6 5 3.2E+02 2.0E+04 2.8E+03

Background Surface Soils
Avc2 n2 v2 Sum Squares SS2
(ug/L)

I.3E+04 3 2 3.8L+04 4.9F.+08 4.8E+06
7.1E+00 3 2 2.IK+01 I.5E+02 6.7E-OI
1.3E+02 3 2 3.9E+02 5.0E+04 2.5E+02
2.1E+00 3 2 6.4E+00 2.7E+01 1.3E+01

.5E+04 3 2 4.5E+04 7.1E+08 3.IE+07

.5E+OI 3 2 4.4E+01 6.5E+02 3.7E+00

.OE+01 3 2 3.IE+01 3.2E+02 3.4E+00

.7E+01 3 2 5.IE+01 8.6F.+02 1.3E-01
2.0E+04 3 2 6.0E+04 1.2E+09 5.8E+06

.8li+OI 3 2 5.5E+01 1.1E+03 4.4E+01

.IE+04 3 2 3.2F.+04 3.5E+08 1.3E+07
9.1E+02 3 2 2.7U+03 2.5E+06 8.4E+03
3.7E-02 3 2 1. IE-01 4.9E-03 8.2E-04
1.7E+OI 3 2 5.1E+01 9.0E+02 4.2F.+01
1.8E+03 3 2 5.5E+03 l.OE+07 2.0F.+05

nd - - - -
2.8E+01 3 2 8.4E+OI 2.51-+03 9.3F:+01
6.4E+01 3 2 1.91U02 1.2F.+04 I.6E+02

S|>' S (x l -x2 ) t v l + v 2 t ('If.'
Value

2.2F+07 3.3E+03 -1.01 7 .895 < Hkd
2.4L-01 3.5L-OI -3.13 7 .895 < Hkd
3.3E+03 4.0E+OI -0.841 7 .895 < Hkd
6.0F.+00 1.7L+00 -0.019 7 .895 < Hkd
2.3U+09 3.4E+04 1.16 7 .895 < Bkd
l.OE+02 7.1I-+00 0.270 7 895 < Hkd
1.4E+01 2.7F.+00 -0.444 7 .895 < Bkd
1.3L+01 2.51i+(» 0.523 7 .895 < Hkd
I.6F.+07 2.8E+03 -0.766 7 .895 < Bkd
2.4F.+OI 3.5E+00 -1.49 7 .895 < Bkd
5.9F.+08 1.7E+04 1.12 7 .895 < Hkd
l.5b+05 2.8F.+02 -0.257 7 .895 < Hkd
2.7F.-04 1.2F.-02 -0.286 7 .895 < Hkd
5.5L;+01 5.3F.+00 -0.903 7 .895 < Bkd
I.9F.+05 3.11-+02 -2.41 7 .895 < Hkd

CI'C
I.2E+02 7.8li+00 -0.724 7 .895 < Bkd
4.2I-+02 1 .4E+OI -0.766 7 .895 < Hkd

Notes:
This table presents the Student's I test for the comparison of the average metal concentrations in surfa
conducted to determine if the chemical was detected above background concentrations on-silc. If the

;c soil samples collected front the Blackwcll Landfill and background locations. The student's l-tcsl was
chemical was detected above background, then it was considered a chemical of potential concern.

A one-sided I lest was performed. The null hypothesis (Ho) was that the average landfill soil-metal concentration was less than or equal to the average background soil-metal concentration. The alternative
hypothesis (I la) was that the average landfill soil-metal concentration was greater than the average background soil -metal concentration. The level of significance was set at alpha equal to 0.05. If Ho was
rejected and Ha accepted, the chemical was considered a chemical of potential concern.

Footnotes:
Ave - Arithmetic average of lit sample detects and 1/2 SQL values for the samples from the indicated area (see Table 8-1).

n ^ The number of usable samples (not qualified as unusable by validation guidelines) with either a positive detect, or a 1/2 SQL value less than the
maximum detected concentration.

v - degrees of freedom (i.e., n - 1 )
Sum The sum of the sample detects and 1/2 SQL values for the samples from the indicated area.

Squares - The sum of the squares of each of the sample detects and 1/2 SQL values for the samples from the indicated area.
SS Sum of the Squares: (Squares - (sumA2 / ni).
SpJ - The pooled variance: (SS I + SS2 / v 1 + v2)

Sul-x2) Variance of the difference between two means: SQKTl (Sp'/nl) + <Sp-'/n2) )
t Student I statistic: ( A v c l - Ave2) / S(x l - x 2 )

v ! + v 2 The sum of the degrees oltrccdoin for the investigative samples and background samples: v l + v 2
I value Crihcal values of the I distribution for a one-tailed hypothesis for the significance level of 0.05, with v l + v 2 degrees of freedom (from Table d. 10

from J II /ar, "Hiosuiiisiical Analysis". I'rcniicc-llall. 1974. Section 9.3).
('!'( 7 II uv student's t statistic is less than UK critical value, then the compixiiid is considcied present at background levels (< Bkd), otherwise it

is considered to IK- grealei Ilian IKK kf roulnl levels (i.e., a clt-mical of potential concern, or CI'C).
nd Nol detected.

> / J l t l l K L s k '1 Alii \ SS \l S
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LANDFILL GAS GENERATION ESTIMATES
An estimate of the gas generation rate for the Blackwell Landfill was modeled to
compare to the measured rate of gas flow from the landfill's passive vents. This
information was used as a basis to determine how much gas is being emitted
through the landfill's passive vents as compared to the landfill cover. This
information is important for determining whether the emissions from the landfill
should be modeled as point sources (the vents), an area source (landfill cover), or
a combination of both point sources and an area source. In addition, the model
determines the rate of landfill gas generation over time. This information can be
used to estimate for how long landfill gas (and VOC) emissions will occur.

The Palos Verdes Kinetic Model as presented in Methane Generation and
Recovery From Landfills. Emcon Associates, 1982, was used to estimate the gas
generation rate of the landfill The rate of gas production at any time is a function
of refuse composition, moisture content, age of the refuse, temperature, nutrient
content, pH and alkalinity. Based on historical information concerning the filling
of the Blackwell Landfill, the following assumptions were made to estimate the
landfill's gas generation rate.

The landfills refuse composition consisted of mostly municipal waste, light
industrial waste, and grass clippings. To develop a conservative (high) estimate
of the amount of gas the landfill is producing, it was assumed that most of the
waste was organic in nature, and biodegradable. Percent composition of the
various components of municipal waste were estimated for food waste, garden
waste, paper, rubber and plastics, textiles, wood, and inert rubble, and are
presented in the calculations at the end of this appendix. This information provides
estimates of nutrient content, pH, and alkalinity.

The amount of compaction also effects the rate of gas production by increasing
available surface area and contact between organisms and waste. For Blackwell
landfill, a moderate density of 425 Ibs/cubic yard is assumed. Moisture content has
been assumed to be 30%. While high moisture content in the range of 60-80%
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BLACKS-ELL LANDFILL
PROJECT NG. 6C/2ICO

Year

1965
1966
1967
1963
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Total
LFG
(CFM)

4
6
9
13
19
28
41
59
86
121
176
227
255
276
289
295
292
279
251
203
157
132
110
93
78
65
•̂  -s

.16
38
32
27
23
19
16
13
11
9
8
7
6
5
4
3
3
2
2



BLACKWELL LANDFILL
PROJECT NO. 6072100

Refuse Deliveries and Characterization

Year Total Tons

1965 24,523
1966 26,975
1967 29,673
1968 32,640
1969 35,904
1970 39,494
1971 43,444
1972 47,789
1973 52,568
1974 0
1975 0
1976 0
1977 0
1978 0
1979 0
1980 0
1981 0
1982 0
1983 0
1984 0
1985 0
1986 0
1987 0
1988 0

TOTALS 333,010
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MODELING OF AMBIENT AIR
CONCENTRATIONS

Volatile organic compounds present in landfill gas at the Blackwell Landfill site
travel to the surface via the passive vents and are emitted to the ambient air.
Negligible amounts of landfill gas are likely to be emitted directly throughout the
landfill's cover (refer to Appendix M). The extent of ambient air contamination
was evaluated by estimating emissions of VOCs contained in landfill gas and
emitted from the landfill's vents, based on site conditions. The following is a
discussion of the methods, and model used to assess VOC emissions from the
landfill, and dispersion of VOCs downwind of the landfill.

COMPOUND-SPECIFIC MODELED EMISSION RATE

To estimate compound-specific emission rates from the landfill, landfill gas flow
rates from the passive vents were measured, and the landfill gas VOC
concentrations were determined. Refer to Table N-1 for a summary of the landfill
gas flow measurements, and Table N-2 for a summary of the landfill gas VOC
concentrations. Based on the passive vents which had a measurable flow of gas,
an average gas flow rate was determined for the vents. Based on the analytical
results, VOCs were not detected in gases collected from vents where gas flow was
not detected. The VOC concentration data for the vents where measurable flow
was detected were used to estimate the upper 95 percent confidence limit (UCL)
arithmetic mean concentration for each VOC. The gas concentration data was
assumed to be distributed lognormally to estimate the UCL for each chemical. The
following equation was used to estimate compound-specific emission rates utilizing
the gas flow rates and landfill gas VOC concentrations:

Remedial Inveajgirion Report____________June 7. 1994_____________BlackweU Landfill NPL Site
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F = C * V•-•< *-i vy

where:

Ej = Emission rate of compound i (ug/sec)

C, = Concentration of compound i in landfill gas (ug/irr)

Vy = Mean landfill gas velocity from the passive vents (mVsec)

The VOC-specific emission rates are presented in Table N-3. The emission
rate estimates were used with the results of a screening level dispersion model
run to estimate ambient air concentrations of each VOC. The following
section discusses the model used to estimate the degree of VOC dispersion
downwind of the landfill.

DISPERSION MODELING

The Industrial Source Complex Long-Term (ISCLT) model has been used as
a screening tool to characterize the long-term impacts on ambient air quality
surrounding the Blackwell Landfill as a result of releases of landfill gas
containing VOCs. ISCLT is a steady-state Gaussian plume model used to
predict seasonal and/or average ground level pollutant concentrations from
a wide variety of sources. The ISCLT model was developed under the
auspices of the U.S. ERA.

Selection of Dispersion Model
The ISCLT model was selected to model dispersion of VOC emissions for
the following reasons:

• It is a U.S. EPA approved model for regulatory use.

• It can incorporate area and site specific information, such as local
meteorological data, and site specific emission rate estimates from
multiple point sources (e.g., vents).

• It can account for variations in emission rates across the landfill.

• It provides reasonably accurate, although somewhat conservatively
high estimates of actual VOC air concentrations.

The long-term version of the model was used instead of the short-term
version, because the average air VOC concentrations over long periods of
exposure (i.e., chronic) were needed as input for the risk assessment.
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Another rationale behind selection of the ISCLT model was the need to
estimate VOC concentrations in air near the vents (i.e., on the landfill). The
ISCLT model's point source algorithm provides a nonbiased estimate of the
air VOC concentrations near the source (i.e., the vents) (personal
communication with Mr. Russ Lee; February 25. 1993). The model can
estimate air concentrations within 1 meter of a vent.

For the above reasons, the ISCLT model was selected to model the
dispersion of VOC emissions from the landfill. The following discusses the
application of the model to the site.

Application of Model
Many of the model inputs used were regulatory default options. These
options generally result in a conservative (i.e., high) estimate of contaminant
air concentrations. Rural dispersion coefficients were implemented based on
the low population density in the vicinity of the Site. No adjustment was
made to account for variations in topography, since the landfill surface
elevation exceeds the elevation of the area surrounding the landfill.

The ISCLT model requires a statistical summary (STAR format) of hourly
meteorological data (e.g., wind speed, direction, etc.) as an input. In this
study, a meteorological data set collected over a five year period (1985-1989)
from the National Weather Service (NWS) station at O'Hare Airport in
Chicago, Illinois was processed into this format. Ambient temperatures and
mixing heights were averaged over this period for each meteorological
stability class.

Wind direction was grouped into 16 sectors of 22.5 degrees each. Wind
speeds were grouped into classes of speed conforming to the six wind speed
classes which are defaults of the ISCLT model. Hours during which calm
winds were recorded were distributed over the two lower wind speed classes
by standard methods, and the data set was then renormalized.

The wind rose (refer to Figure N-l) was drawn combining all stability class
data into an array by wind speed and direction. It otherwise represents
meteorological data used to model air impacts at the site.

The landfill emissions were modeled individually for each of the thirteen vents
(Le., point sources) where gas flow was detected. The source input data for
each vent is summarized in Table N-4.

The air dispersion model calculates air chemical concentrations at
predetermined locations which are input into the model. Each location has
both an x and y coordinate. The x model coordinates (coordinates)
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represents the direction either east (positive (+) x coordinate) or west
(negative (-) coordinate) of the landfill, while the y coordinates represent the
direction either north (positive y (+) coordinate) or south (negative (-) y
coordinate) of the landfill. These locations are referred to as receptors.
Receptors were located on a regular grid with 100 meter spacing. The most
southwestern vent DV5 was used as the origin of the grid. In addition to the
receptors on the regular Cartesian grid, discrete receptors on the perimeter
of the landfill were also included. A map of the source area (landfill) and
receptors is included (refer to Figure N-2, and N-3, respectively).

The landfill emissions were modeled generically for the 13 vents by assuming
an emission rate of 0.077 gram/sec/stack or a total of 1 gram/sec of material
from the combination of all thirteen stacks. The differences in gas flow from
each of the vents was accounted for by adjusting the gas exit velocity based
on the typical diameter of the vents. The modeled air chemical
concentrations, based on the unit emission rate (1 gram/sec), at each receptor
location were output in micrograms per cubic meter (ug/m3)(refer to pages
8 through 10 of Attachment 1). To calculate the chemical specific air
concentration at a receptor location, the unit concentration (Uc) at the
receptor from the generic model run was multiplied by the ratio of the
chemical specific emission rate over the unit emission rate (1 g/sec). In this
way, the concentration of each chemical at a receptor location is calculated
based on their respective concentration (95% UCL) in landfill gas.

The following is the equation used to calculate chemical specific air
concentrations at a receptor location.

R, (x,y) = Uc (x,y) •

where:

RC (x,y) = Air concentration for chemical i at the receptor with
coordinates x and y, (ug/m3)

Uc (x,y) = Unit concentration at the receptor with coordinates x and y,
(ug/ra3; refer to pages 8 through 10 of Attachment 1).

Eu = Unit emission rate (1 g/sec)

Ei = Chemical specific emission rate (g/sec; refer to Table N-3).

The unit concentrations from the model run at specific locations were averaged
together to estimate the unit concentration of chemicals on the landfill, off the

Remedial Investigation Report____________June 7. 1994_____________BUckwell Landfill NPL Site
Page N-4



landfill but on-site. and off-site. The average unit concentrations for each of these
areas (e.g., on landfill) were used to calculate the chemical-specific air
concentrations by area utilizing the equation mentioned above. The following is
a discussion of the receptor locations which were combined (averaged) to
estimated the unit concentrations for each of the three areas.

To estimate the unit concentration that recreational users or employees may be
exposed to while on the landfill, all grid receptor locations and discrete receptor
locations placed on the landfill perimeter were averaged to calculate the average
unit concentration on the landfill (i.e., 54.5 ug/M').

To estimate the unit concentration that recreational users and employees may be
exposed to while on-site, but off the landfill, blocks of receptors were averaged to
estimate an average unit on-site concentration. Two adjoining rectangular blocks
of on-site receptors were averaged to estimate a reasonable maximum unit
concentration for ambient air off the landfill, but on-site (i.e., 5.04 ug/M3). The
coordinates of the four corners of the first block of receptor locations are (-
500,1200), (-500,400), (-300,1200), and (-300,400). The coordinates of the four
corners of the second block of receptor locations are (-200,1200), (-200.-200),
(800,1200), and (800.-200). Within this second receptor block, receptor locations
on the landfill were not included. The composite of the two blocks of receptors
represents the majority of the receptors on-site, but off the landfill.

Unit concentrations at each of the areas of nearby residents were examined.
Concentrations were predicted to be highest at the residents nearest the landfill
located to the southwest of the site. An average of the ten highest off-site receptor
unit concentrations was used to represent the unit concentration that residents may
be exposed to off-site (i.e., 4.04 ug/M3).

Each of the average unit concentrations were used with the chemical specific
emission rates to estimate the average concentration of each VOC, on the landfill,
off the landfill and on-site but off the landfill (refer to Table N-3). These modeled
air chemical concentrations were used in the Baseline Risk Assessment to calculate
human health risks associated with inhalation of VOCs.

MWKAfr/KJD
J:\6072101\WP\RPT\99D_APPN
6072101-230-MD-D2
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Table N-l

SUMMARY OF LANDFILL GAS FLOW MEASUREMENTS

Blackwell Landfill Site
DuPage County, Illinois

GAS VENT # (ft3/min) (m3/sec)

SV2 15.0 0.0071
SV4 13.0 0.0061
SV5 5.5 0.0026
SV8 5.5 0.0026
SV9 8.7 0.0041
SV10 4.4 0.0021
SV11 11.0 0.0052
SV12 2.2 0.0010
DV5 11.0 0.0052
DV6 3.3 0.0016
DV7 13.0 0.0061
DV10 7.6 0.0036
DV13 2.2 0.0010

Average = 0.00372

This table presents gas flow measurements from gas vents at Blackwell collected 9/23/91.

Results presented in ft3/min (CFM) were converted to m3/sec as follows:

((ft3/min) * 471.947)* le-06 = (m3/sec)

The average flow rate for all vents is calculated and carried forward in subsequent calculations.

mdux/jobs/60721/RA3/Table N-l.xls
9/25/92
JAH/jah/MWK



Table N-2

Summary of I.andflll (Jus VOC Concentrations
95% I 111. vs Maximum Detected Coocenlrallon

Blackwell Landfill Site
DuPage County, Illinois

95% UCL Calculation
Chemical Of Potential

Quean

Chloromemane
Vinyl chloride
Chloroelhue

Memyfene chloride
Acetone

1.1-Dichloroethene
I.l-Dichloroethane

U-Dichloracibene(cis)
1 ̂ -Dkhlaroethene (tnuu)

2-Buunane
1,2-DichloropropaiK

Trichloroetbene
Benzene

4-Methyl-2-penlanone
2-Hcxnone

Tetrachloroethcne
Toluene

Chlorobenzene
EthyRxnzeoe

Xyknes (mixed)
Freon 12 (CI2F2Me)
Freon 1 14 (CI2F4EI)
Freonll (CI3FMe)
Freon 1 13 (C13F3EO

4-Ethyl toluene
1.3.5-Trimethylbenzene
1 ,2,4-Trimethylbenzene
1,4-Dichlorobeuene

MW
bfcttfcl

50
63
65
85
58
97
99
99
97
72
113
131
78
100
100
166
92
113
106
106
121
171
137
187
120
181
181
147

Ave.of
LtLUiU

5.24
8.72
5.41
7.11
6.92
4.44
5.57
9.03
6.36
6.90
5.87
8.05
6.86
5.75
5.49
7.84
10.06
4.79
8.46
9.29
7.95
6.15
4.08
4.55
7.60
6.65
7.38
6.10

Std Dev. of
LN_U»u

0.86
0.61
0.74
2 14
1.08
0.71
1.43
1.19
0.99
1.91
0.75
1.95
0.77
1.46
0.80
1.66
0.95
0.21
0.42
0.39
1.71
0.49
0.75
0.53
0.76
0.49
0.63
1.09

tLyjbK

2.59
2.18
2.41
4.56
2.74
2.41
3.61
3.16
2.74
4.56
2.57
4.56
2.44
3.61
2.44
4.08
2.74
1.84
1.97
1.97
4.08
2.07
2.31
2.14
2.44
2.07
2.18
2.74

Variance

0.74
0.37
0.55
4.59
1.17
0.50
2.05
1 43
0.98
3.66
0.56
3.79
0.60
2.14
0.64
2.75
0.90
0.04
0.17
0.15
2.93
0.24
0.57
0.28
0.58
0.24
0.39
1.19

JL

15
15
13
15
15
13
15
15
15
15
13
15
14
15
15
15
15
13
15
15
15
15
15
13
15
15
15
15

UCL (95%)

4.9E+02
1 .OE+04
5.0E+02
I.7E+05
4.0E+03
I.8I-+02
2.9E+03
4.7E+04
2.0E+03
6.4E+04
8.2E+02
2.2E+05
2.2E+-03
3.8E+03
5.7E+02
6.IE+04
7.4E+04
1.4E+02
6.4E+03
1.4E+04
7.9E+O4
7.0E+02
I.3E+02
1 .5E+02
4.4E+03
1.IE+03
2.8E+03
1.8E+03

Max. Del.
Cone.

(ppb-v/vl

9 .11- +02
2.1E+04
6.1E+02
I.7U+04
2.8E+03
3.0E+02
2.6E+03
4.4E+04
2.3E+03
9.2E+03
1.4E+01
2.8E+04
2.7F.+03
6.0E+03
l.OE+03
1.7E+04
9.2E+04
I.6E+02
7.9E+03
1.7E+04
1.2E+04
1.2E+03
2.0E+02
2.5E+02
1.4E+04
1 .9E+-03
4.3E+03
7.3E+03

ExjXBure Point ( 'one.

(ppb-v/v>

4.9E+02
I.OHtlW
5.0E+02
1.71-+IW
2.8E+03
I.KI-+02
2.6K+II1
4.41i+IM
2. OF. +01
9.2E+03
8.21-+02
2.8E+04
2.2E+03
3.8E+01
5.7F.+02
I.7E+04
7.4E+04
1.41: +02
6.4E+01
1.41: +04
I.2H+04
7.IIF.+02
I.1F.+02
1.5E+02
4.4E+03
I.IF.+U1
2.8E+0)
1 .8F.+0.1

Uiutail
l.OE+00
2.7E+01
I.3L+00
5.9F.+OI
6.6l:t(N)
7. IE-01
I I I ' *!)!
1 .8I-+02
7.7E+00
2.7E+OI
3.81- +00
I.5E+02
6.9I-+INI
I .5E+OI
2.1I:+00
i .2i-:+o2
2.8F.+02
6.4E-OI
2.8I-+01
6.2I:+OI
5.9I-+OI
4.91: +00
7.0E-01
1 21- +00
2 . I E + O I
8.4E+IX)
2.IF.+OI
I.II-+01

Notes:
MW = Molecular weight of the compound

Avc. of LN DaU= The arithmetic mean of the natural log transformed data (i.e. detected concentration and 1/2 SQLs).
Std Dev. of LN Data = The standard deviation of the natural log transformed data (i.e., detected concentration and 1/2 SQLs).

H Value - H statistic for computing a one-sided 95% upper confidence limit on a lognormal mean (Gilbert 1987. Table A12)
Variance = Variance of the natural log transformed data.

n = Number of data points (Note: excludes unusable data and 1/2 SQLs greater than maximum detected concentration.)
UCL (95%) = EXP(Ave. + 0.5 • Variance + ((Std Dev. • H value) / SQRT (n-1)))

Max. Del. Cone. = Maximum detected concentration of the chemical in the Site Area sample group.
Exposure Point Cone. = The 95% UCLM or the Max. Dec Cone., whichever is lower.

ERR = Statistical operations cannot be performed on a single data point.

Compound concentrations are presented as part per billion - volume to volume basis. These values are converted to mass per volume units
using the following calculation: ( ppb-v/v • MW / 24.5 ) • le-03 = mg/m3

JAtl/,»WMWK
9/23/93



fable N-J

Summary of VOC Specific Emission Rales

Black well Lan M il Site
DuPage County, Illinois

Parameter

Chloromethane
Vinyl diloride
adoroetiune

Methykne diloride
Acetone

1,1 Dichloroethenc
M-Dicfalororthane

U-DidUorodhene (as)
I ,2-DichJoroethene (torn*)

2-BuUnone
1,2-DichIoropropane

Tridiloroelhene
Benzene

4-Methyl-2-penlanone
2-Hexanone

Telrachloroethene
Toluene

Chlorobmzene
Ethylbenzene

Xylenes (mixed)
Freon 12 (a2F2Me)
Fieon 114 (CI2F4EI)
Freon ll(CI3FMe)

Freonll3(CI3F3Et)
4 Ethyl toluene

1,3,5-Thinelhylbenzene
1,2,4-Thmelhylbenzene

1,4- Dichlorobenzene

Thii table presents calculations of exposure point concentrations of landfill gas components for various receptors.

Emission rales in g/sec = (UCL in mg/m3) * (Average Ga» Venl Flow Rate in m3/sec) * (I .Oe-03 g/mg)
where:

UCL values are from Table N-2.
Average Gas Venl Flow Rale = 0.00372 (m3/sec) from Table N-l

Exposure Point Concentration = Emission Rate * Ave. Unit Concetration * 1.Oe-03
Where Average Unit Concentration:

Resident-Off Site 4.04218
Rec. User/Employe* - On Landfill 54.49372
Rec. User/Employee - Off Landfill S.03766

UCL
taEMil

I.OE+00
2.7E+01
1.3E+00
5.9E+01
66E+00
7. IE-01
1.IE+OI
1 8E+02
7.7E+00
2.7E+OI
3.8E+00
1.5E+02
6.9E+00
1.5E+OI
2.3E+00
1.2Et02
2.8E+02
6.4EOI
2.8E«01
6.2E+OI
5.9E*01
4.9E+00
7.0E-OI
I.2E+00
2.IE+01
8.4E+00
2.1E+01
1 IE+01

Emission
Rate

3.8E-06
l.OE-04
4.9E-06
2.2E-04
2.5E-05
2.6E06
3.9K05
6.6E-04
2.9E-05
l.OE-04
1.4E-05
5.6E-04
2.6E-05
5.7E-05
8.6E-06
4.3E04
1. OE-03
2.4E-06
l.OE-04
2.3K04
2.2E-04
1.8E05
2.6E-06
4.3E-06
7.9E-05
3. IE-05
7.7E-05
4.0E-05

Exposure Point ( 'oncenlralions
Off Site
Resident
'nif/m3)
1.5E08
4.0E07
2.0E-08
8.9E-07
1.0E07
LIE 08
1.6K07
2.7E-06
1.2E-07
4. IE-07
5.7E-08
2.2E-06
I.OE07
2.3E07
3.5K-08
I.7E-06
4.2E-06
9.6E-09
4.2E-07
9.4E-07
8.9K-07
7.3E-08
LIE 08
I.7E-08
3.2E-07
1.3E-07
3. IE-07
1.6E-07

Rec. Users / Employees
On Landfill Off Landfill

(mt/ml)
2.0E-07
5.4E-06
2.7K07
I.2E-05
I.3E-06
1.4E-07
2. IK-06
3.6E-05
1.6E-06
5.5K-06
7.6E-07
3.0E05
1.4E-06
3. IK-06
4.7E-07
2.3E-05
5.6K05
I.3E-07
5.6E-06
I.3E-05
1.2E-05
9.8E-07
I.4E-07
2.3E-07
4.3E06
1.7E-06
4.2E-06
2.2E-06

( my /in Jl

L9F.-08
5.01- -07
2.5K-08
1. IK-06
I.2K-07
I.3E08
2.0E-07
3.3E-06
1 .41-07
5. IK-07
7.0K-08
2.8E-06
I.3E-07
2.9E-07
4.3E-08
2.2K-06
S.2K 06
I .2K08
5.21-07
1.2K-06
1. IK-06
9. IK-08
I.IK -08
2.2E-08
4.0E-07
I.6E-07
3.9E-07
2.0K-07

mdu*/job«/60721(X>/RA3/TABLEN-3.XLS
JAH/pfc/
9/24/92



Table N 4
Source Input Data

Blackwell Landfill Site
DuPage County, Illinois

SOURCE
NUMBER

SV2
SV4
SV5
sva
SV9

SV10
SV11
SV12
DV5
DV6
DV7

DV10
DV13

SOURCE
TYPE

STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK
STACK

X
COORD-
INATE

264
198
224
-15
37
38
98
131
0

265
95
101
320

Y
COORD-
INATE

66
233
384
130
148
26
143
64
0

116
105
207
44

STACK
DIAMETER

0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051
0.051

STACK
HEIGHT

0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61

BASE
ELEV-
ATION

0
0
0
0
0
0
0
0
0
0
0
0
0

GAS EXIT
TEMP.

293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15
293.15

GAS EXIT
VEL.

3.56
3.05
1.27
1.27
2.03
1.02
2.54
0.51
2.54
0.76
3.05
1.78
0.51

EMISSION
RAIE

0.076923
0 076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923
0.076923

Notes:

1. Source inputs listed above for each passive landfill vent were used in the air dispersion modeling run. Refer to the
text of Appendix N for details.

2. Meteorological source data for O'Hare airport in Chicago, Illinois was used to represent meteorological conditions at the
landfill. A five-year STAR meteorological data set was obtained for the years 1985 to 1989.

CD/mwk/MWK

Pnge 1



• I SURE N-1

FREQUENCY OF WIND
SPEED AND DIRECTION

N

w-
' / I I' / . *

CALM WINDS 3.62*

WINDROSE
Chicago (O'Hare), IL
1985 to 1989 1-3 4-6 7-10 11-16 17-21

WIND SPEED CLASS
(KNOTS)
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ISCLT Blackwell, All Sources, 65-89 Hot Data. A Run PAGE

- ISCUT INPUT DATA

25
25

16

. 10000000E»07

NUMBER OF SOURCES = 13
NUMBER OF X AXIS GRID SYSTEM POINTS
NUMBER OF V AXIS GRID SYSTEM POINTS
NUMBER OF SPECIAL POINTS = 14
NUMBER OF SEASONS = 1
NUMBER OF WIND SPEED CIASSES = 6
NUMBER OF STABILITY CLASSES = 6
NUMBER OF WIND DIRECTION CLASSES =
FILE NUMBER OF DATA FILE USED FOR REPORTS - \
THE PROGRAM IS RUN IN RURAL MODE
CONCENTRATION (DEPOSITION) UNITS CONVERSION FACTOR =
ACCELERATION OF GRAVITY (METERS/SEC* *21 = 9.800
HEIGHT OF MEASUREMENT OF HIND SPEED (METERS) = 10.000
CORRECTION AIIGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) =
DECAY COEFFICIENT = .OOOOOOOOE»00
PROGRAM OPTION SWITCHES - 1, 1, 1. 0, 0, 3, 2, 2, 3, 2. 2. 0. 0, 0, 0, 0. 0, 0, 0, 1, 0, 0, 1, 1, 0,
ALL SOURCES ARE USED TO FORM SOURCE COMBINATION 1
DISTANCE X AXIS GRID SYSTEM POINTS (METERS )- -1200.00, -1100.00, -1000.00,

-600.00, -500.00, -400.00, -300.00,
400.00, 500.00, 600.00, 700.00,

DISTANCE X SPECIAL DISCRETE POINTS (METERS I =
143.00, 224.00. 244.00, 252.00,

DISTANCE Y AXIS GRID SYSTEM POINTS (METERS )=
-600.00, -500.00, -400.00. -300.00,
400.00, 500.00, 600.00, 700.00, 800.00, 900.00, 1000.00,

DISTANCE Y SPECIAL DISCRETE POINTS (METERS )= 15.00, 166.00, 341.00,
425.00, -61.00, 308.00. 425.00, .00, 299.00, 152.00,

- AMBIENT AIR TEMPERATURE (DEGREES KELVIN) -

-200.00,
800.00,

-40.00,
267.00,

-100.00.
900.00,

-29.00,
332.00.

.000

-900.00,
.00, 100.00,

1000.00, 1100.00,
38.00,

-800.00, -700.00,
200.00. 300.00,
1200.00,

-6.00,
451

50.00, 55.00,

-1200.00, -1100.00, -1000.00,
-200.00, -100.00,

,00,

00,

473.00,
-900.00,

100.00,
1100.00.

381.00,
137.00,

-800.00, -700.00.
200.00, 300.00.
1200.00,

215.00, -61.00,

SEASON

STABILITY STABILITY STABILITY STABILITY STABILITY STABILITY
CATEGORY I CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

1 296.3070 294.8660 290.2900 281.6770 281.3240 281.4360
- MIXING LAYER HEIGHT (METERS) -

STABILITY
STABILITY
STABILITY
STABILITY
STABILITY
STABILITY

CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY

1
2
3
4
5
6

WIND SPEED
CATEGORY 1
.101780E.04
.862100E<03
.875200E«03
.703800E»03
. 100000E.OS
. 100000Ei05

WIND SPEED
CATEGORY 2
.H1890E.04
. 110780E>04
.788600Ei03
.761700E«03
. 100000Ei05
. 100000E.OS

SEASON 1
WIND SPEED
CATEGORY 3
.141890E«04
.125780E«04
. 107090E«04
.856000E»03
. lOOOOOEiOS
. lOOOOOEiOS

I
WIND SPEED
CATEGORY 4
.141890EI04
.125780E«04
.129310E<04
.927100E»03
. lOOOOOEiOS
. lOOOOOEtOS

WIND SPEED
CATEGORY 5
.H1890E.04
.125780Ei04
.126880E)04
.952000Et03
.100000E»05
. lOOOOOEiOS

WIND SPEED
CATEGORY 6
. 141890E<04
. 125780E.04
.123440E«04
-957SOOE»03
. lOOOOOEiOS
. lOOOOOEtOS



ISCLT ••••• elackwell. All Sources, 85-89 Met Data, A Run

- ISCLT INPUT DATA (CONT.I -

- FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY -
SEASON 1

STABILITY CATEGORY 1

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

PAGE

DIRECTION
(DEGREES)

.000
22.SOO
45.000
67.500
90.000
112.500
1)5.000
157.500
160.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

0
0

( l.SOOOHPSH

.00016001

.00008001

.00012001

.00011001

.00009001

.00015001

.00008001

.00012001

.00016001

.00001000

.00018002

.00013001

.00009001

.00001000

.00011001

.00003000

2.SOOOHPSI (

.00014001

.00007001

.00021002

.00011001

.00009001

.00018002

.00014001

.00002000

.00021002

.00002000

.00018002

.00009001

.00009001

.00002000

.00007001

.00005000

4.3000HPS) ( 6

.00000000

.00000000

. 00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000
SEASON 1

STABILITY CATEGORY

.8000HPSI (

00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

2

9.5000MPS)

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

(12.5000HPS

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

WIND SPEED WIIID SPF.FD WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

DIRECTION
(DEGREES)

.000
22.500
45.000
67.500
90.000
112.500
135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

I l.SOOOHPSH

.00059005

.00022002

.00013001

.00016001

.00021002

.00028003

.00037003

.00025002

.00064006

.00017002

.00041004

.00050005

.00068006

.00041004

.00041004

.00017002

2.5000HPS) (

.00089008

.00039004

.00082007

.00057005

.00082007

.00080007

.00091008

.00075007

.00231021

.00094008

.00135012

.00098009
-00155014
.00059005
.00062006
.00048004

4.3000MPS) (

.00043004

.00041004

.00091008

.00066006

.00073007

.00030003

.00053005

.00027002

.00119011

.00091008

.00130012

.00119011

.00139013

.00073007

.00055005

.00032003

6.BOOOHPS) I

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.oonooooo

.00000000

.00000000

.00000000

.00000000

.00000000

9.5000HPS)

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

(12.5000HPS

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000



1SCLT ••••« Blackwell, All Soutcen, 85-89 Met Data, A Run

- ISCl.T INPUT DATA (COMT. ) -

- FREQUENCY OF OCCURRENCE OF WIND STEED, DIRECTION AND STABILITY -
SEASON 1

STABILITY CATEGORY 3

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIHD SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

PAGE

DIRECTION
(DEGREES)

.000
22.SOO
45.000
67.SOO
90.000
112. 500
135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

0
0

1 l.SOOOHPSH

.00035003

.00025002

.00014001

.00012001

.00004000

.00012001

.00018002

.00011001

.00055005

.00027002

.00033003

.00045004

.00069006

.00028003

.00022002

.00011001

2.5000HPS) I

.00174016

.00084008

.00105009

.00050005

.00050005

.00084008

.00094008

.00091008

.00263024

.00114010

.00183016

.00171015

.00272025

.00153014

.00135012

.00071006

4.3000HPS) ( 6

.00342031

.00210019

.00491044

.00342031

.00402036

.00212019

.00187017

.00178016

.00687062

.00452041

.00632057

.00507046

.00742067

.00374034

.00349031

.00240022
SEASON 1

STABILITY CATEGORY

. BOOOHFS) I

00046004
00089008
00210019
00094008
00091008
00027002
00021002
00011001
00096009
00123011
00146013
00121011
00128012
00043004
00041004
00027002

4

9.5000HPS)

.00000000

.00014001

.00018002

.00000000

.00000000

.00000000

.00000000

.00000000

.00007001

.00007001

.00021002

.00009001

.00016001

.00007001

.00000000

.00002000

(12.SOOOMPS

.00002000

.00007001

.00002000

.00000000

.00000000

.00000000

.00000000

.00000000

.00002000

.00005000

.00005000

.00005000

.00005000

.00000000

.00000000

.00000000

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

DIRECTION
(DEGREES)

.000
22.500
45.000
67.500
90.000
112.500
135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

I 1.5000MPSH

.00075007

.00056005

.00058005

.00013001

.00030003

.00040004

.00067006

.00061005

.00135012

.OOOS0005

.00074007

.00095009

.00173016

.00091008

.00097009

.OOOS800S

2.5000HPS) I

.00671060

.00388035

.00418038

.00151014

.00228021

.00233021

.00450041

.00315028

.00831075

.00374034

.00516047

.00495045

.00852077

.00479043

.00486044

.00276025

4.3000HPS) (

.01772160

.01039094

.01804163

.00948085

.01098099

.00811073

.00747067

.00680061

.02776250

.01518137

.01571142

.01187107

.01984179

.01009091

.01183107

.00977088

6.8000HPS) (

.01617146

.01400126

.02041184

.00904081

.01169105

.00370033

.00329030

.00390035

.03071277

.02249203

.02564231

.01441130

.03089278

.01484134

.01413127

.01315118

9.SOOOHPS)

.00374034

.00402036

.00340031

.00107010

.00146013

.00023002

.00021002

.00023002

.00664060

.00527048

.00445040

.0034/031

.00687062

.00210019

.00235021

.00233021

I12.5000HPS

.00139013

.00142013

.00080007

.00005000

.00014001

.00009001

.00000000

.00005000

.00096009

.00082007

.00078007

.00075007

.00187017

.00025002

.00025002

.00068006



ISCLT ••••• Blackuell, AH Sources, 85-89 Met Data, A Run

- ISCLT INPUT DATA (CONT I -

- FREQUENCY OF OCCURRENCE OF WIND SPF.ED, DIRECTION AMD STABILITY -
SEASON 1

STABILITY CATEGORY S

WIND SPEF.D WIIID SPEED MIND SPFED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

PAGE 4 ' • "

DIRECTION
(DEGREES)

.000
22.SOO
45.006
67.500
90.000
112.500
135.000
157.500
1BO.OOO
202.500
225.000
247.500
270.000
292.500
315.000
337.500

0
0

1 1.5000HPSH

.00000000

.00000000
rtflflrtflAftrt. vUUUVUUV

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

2.5000HPS) I

.00297027

.00249022

.0018S017

.00075007

.00121011

.00201018

.00283025

.00267024

.00699063

.00354032

.00505045

.00384035

.00491044

.00219020

.00244022

.00114010

4.3000HPSI ( 6

.004)2039

.00331030

.00450041

.00185017

.00292026

.00142013

.00187017

.00110010

.00861078

.00603054

.00804072

.00591053

.01071096

.00484044

.00569051

.00368033
SEASON 1

STABILITY CATEGORY

. 8000MPSI (

00000000
00000000
ooeeoooo
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

6

9.5000HPS)

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

(12.5000HPS

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6

DIRECTION
(DEGREES)

.000
22.500
45.000
67.500
90.000
112.500
135.000
157.500
180.000
202.500
225.000
247.500
270.000
292.500
315.000
337.500

I 1.5000MPSH

.00303027

.00155014

.00117011

.00035003

.00042004

.00084008

.00181016

.00159014

.00613055

.00308028

.00478043

.00364033

.00757068

.00285026

.00330030

.00154014

2.SOOOHPSI I

.00555050

.00425038

.00292026

.00094008

.00146013

.00210019

.00438039

.00329030

.01169105

.00639058

.00982089

.00884080

.01653149

.00747067

.00651059

.00283025

4.3000HPS) (

.00000000

.00000000

.00000000

.00000000 ,

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

6.8000MPS) (

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

9.5000MFS)

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

I12.SOOOMPS

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000

.00000000



0

STABILITY
STABILITY
STABILITY
STABILITY
STABILITY
STABILITY
0

STABILITY
STABILITY
STABILITY
STABILITY
STABILITY
STABILITY

CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY

CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY
CATEGORY

1
2
3
4
5
«

1
2
3
4
S
6

•••• Blackwell, All Sources, 85-89 Met Data, A Run

- ISCLT INPUT DATA (CONT. 1 -

- VERTICAL POTENTIAL TEMPERATURE GRADIENT (DEGREES KELVItl/METER) -

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WItID SPEED WIND SPEED
CATEGORY 1
.OOOOOOEtOO
. OOOOOOE.OO
.OOOOOOEtOO
.OOOOOOE.OO
.200000E-01
. 3SOOOOE 01

WIND SPEED
CATEGORY 1
.700000E-01
.700000E-01
. 100000E.OO
. ISOOOOEiOO
.3SOOOOE«00
.SSOOOOEtOO

CATEGORY 2
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
. 200000E-01
.3SOOOOE-01

- WIND

WIND SPEED
CATEGORY 2
.700000E-01
.700000E-01
. lOOOOOEtOO
.ISOOOOEtOO
.ISOOOOEtOO
.SSOOOOEtOO

CATEGORY 3
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.200000E-01
. 3SOOOOE-01

CATEGORY 4
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.200000E-01
. 3SOOOOE 01

CATEGORY 5
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.200000E 01
.350000E-01

CATEGORY 6
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.OOOOOOEtOO
.200000E-01
.350000E-01

PROFILE POWER LAW EXPONENTS -

WIND SPEED
CATEGORY 3
.700000E-01
.700000E-01
. 100000E.OO
.ISOOOOEtOO
.3SOOOOEtOO
.SSOOOOEtOO

WIND SPEED
CATEGORY 4
.700000E-01
.700000E-01
. 100000E.OO
.ISOOOOEtOO
.3SOOOOE.OO
.SSOOOOEtOO

WIND SPEED
CATEGORY 5
.700000E-01
.700000E-01
. lOOOOOEtOO
.ISOOOOEtOO
.ISOOOOEtOO
.SSOOOOEtOO

WIND SPEED
CATEGORY 6
.700000E-01
.700000E-01
. lOOOOOEtOO
.ISOOOOEtOO
.3SOOOOEtOO
.SSOOOOEtOO

PAGE



!•••• 1SCLT Blackwell, All Sources, 95-89 Met Data, A Rim PAGE

- SOURCE INPUT DATA -

C T SOURCE SOURCE X
A A NUMBER TYPE COORDINATE
R t IN)
O E

Y EMISSION RftSE /
COORDINATE HEIGHT EI.EV- /

(Ml IH) ATION /
(Ml /

- SOURCE DETAILS DEFENDING ON TYPE

1 STACK 2(4.00

2 STACK 198.00

3 STACK 224.00

4 STACK -15.00

5 STACK 37.00

6 STACK 38.00

66.00

233.00

384.00

130.00

148.00

26.00

7 STACK 98.00 HI.00

.61 .00 GAS EXIT TEMP (DEG Kl = 293.15. GAS EXIT VEL. (M/SEC|= 3.56,
STACK DIAMETER (M|= .051, HEIGHT OF ASSO. BLDG. (Ml= .00,
ASSO. BLDG. (M|= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC)
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
.61 .00 GAS EXIT TEMP (DEG Kl= 293.15, GAS EXIT VEL. IH/SEC)= 3.OS,

STACK DIAMETER (Hl = .051, HEIGHT OF ASSO. BLDG. (M|= .00,
ASSO. BLDG. (H|r .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC)
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
.61 .00 GAS EXIT TEMP (DEG Kl= 293.15, GAS EXIT VEL. (M/SEO = 1.27.

STACK DIAMETER (Ml= .051. HEIGHT OF ASSO. BLIXJ. (Ml= .00,
ASSO. BLDG. (M|= .00. WAKE EFFECTS FLAG r 0

- SOURCE STRENGTHS ((GRAMS/SEC)
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
.61 .00 CAS EXIT TEMP (DEO Kl = 293.15, GAS EXIT VEL. (M/SEr|r 1.27.

STACK DIAMETER (M|= .051, HEIGHT OF ASSO. BLDG. (Ml= .00.
ASSO. BLDG. (Ml = .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAHS/SECI
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
.61 .00 GAS EXIT TEMP (DEG K)= 293.15, GAS EXIT VF.L. (M/SFr| = 2.03,

STACK DIAMETER (M|= .051. HEIGHT OF ASSO. BLDG. (Ml= .00,
ASSO. BLDG. (Ml= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAHS/SECI
SEASON 1 SEASON 2 SEASON 3 S.EASON 4

7.69230E-02
.61 .00 GAS EXIT TEMP (DEG Kl= 293.15, GAS EXIT VEL. (M/SECI= 1.02,

STACK DIAMETER (H) = .051, HEIGHT OF ASSO. BLDG. (H) = .00,
ASSO. BLOG. IM|= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC)
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
.61 .00 GAS EXIT TEMP (DEG K)= 293.15. HAS EXIT VEL. (M/SEC|= 2.S4,

STACK DIAMETER (H|= .051, HEIGHT OF ASSO. BI.I>5. (Hl= .00.
ASSO. BLDG. (M|= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC)
SEASON 1 SEASON 2 SEASON 3 SEASON 4
7.69230E-02

WIDTH OF

I -

WIDTH OF

I -

WIDTH OF

I -

WIDTH OF

I -

WIDTH OF

I -

WIDTH OF

I -

WIDTH OF

I



ISCLT Blackwell, All Sources, 8S-89 Mot Data, A nun PAGE

- SOURCE INPUT DATA (CONT.( -

C T SOURCE SOURCE X Y EMISSION BASE /
A A NUMBER TYPE COORDINATE COORDINATE HEIGHT ELEV- /
R P (HI (HI (Ml ATION /
D E (HI /

- SOURCE DETAILS DEPENDING ON TYPE -

B STACK 131.00 64.00 .61 .00 GAS EXIT TEMP (DEG KM 293.15, GAS EXIT VEL. (M/SECI- .51,
STACK DIAMETER (M|= .051, HEIGHT OF ASSO. BLDG. (Ml= .00, WIDTH OF
ASSO. BUT!. (Ml = .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ( IGRAMS/SECI I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
9 STACK .00 .00 .61 .00 GAS EXIT TEMP (DEG K)= 293.15, GAS EXIT VEL. (M/SEDr 2.54,

STACK DIAMETER < M I = .051, HEIGHT OF ASSO. BLDG. (M)= .00, WIDTH OF
ASSO. BLDG. (Ml= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC) I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
10 STACK 265.00 116.00 .61 .00 GAS EXIT TEMP (DEO Kl= 293.15, GAS EXIT VEL. (M/SFT)= .76,

STACK DIAMETER (Hl= .051, HEIGHT OF ASSO. BLDG. (Hl= .00, WIDTH OF
ASSO. BLDG. (M)=: .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SECl I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
11 STACK 95.00 105.00 .61 .00 GAS EXIT TEMP (DEG Kl= 293.15, GAS EXIT VEL. (H/SEC)= 3.05,

STACK DIAMETER (HI = .051, HEIGHT OF ASSO. BLDG. (H)= .00, WIDTH OF
ASSO. BLDG. (H|= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAHS/SECI I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
12 STACK 101.00 207.00 .61 .00 GAS EXIT TEMP (DEQ Kl= 293.15, GAS EXIT VEL. (M/SECl- 1.78,

STACK DIAMETER (Ml= .051, HEIGHT OF ASSO. BLDG. (Ml= .00, WIDTH OF
ASSO. BLDG. IM|= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC) I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02
13 STACK 320.00 44.00 .61 .00 GAS EXIT TEMP (DEG Kl= 293.15, GAS EXIT VEL. (H/SEC)r .51,

STACK DIAMETER (M|= .051, HEIGHT OF ASSO. BLDG. (Hl = .00, WIDTH OF
ASSO. BLDG. (Hl= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ((GRAMS/SEC) I -
SEASON 1 SEASON 2 SEASON 3 SEASON 4

7.69230E-02



ISCI/T A l l SOUK-OS, B 5 - R 9 H « t D n t a , A R u n PAC;R

AiniUAl, CROUIIO I.EVEI. CnllCFIITPATIOII ( (MICROGRAMS/rUniC MF.TF.nl ) flUMI AM. SOURCES COMBINED

1 2 0 0 . 0 0 0 - i 1 0 0 . 0 0 0
Y A X I S (DISTANCE METERS 1

- fIRII) SYSTEM MCEFTORS
- X A X I S (()!• IA1H E, METERS)

1000.000 -900.1100 -800 .000
- CONCENTRATION -

- 7 0 0 . 0 0 0 - 6 0 0 . 0 0 0 -500. 0()0 - 4 0 0 . o n o

1200.000
1 100.000
1000.000
900.000
800.000
700.000
600.000
$00.000
400.000
300.000
200.000
100.000

.000
-100.000
-200.000
-100.000
-400.000
500.000
-600.000
-700.000
-800.000
-900.000
-1000.000
-1100.000
-1200.000

.339167

.343803

.14S367

.344993

.340966

.335967

. HO1,?!

.354536

.371707

.384460

.392243

.390623

.376157

.353062

.327010

.303S99

.292120

.303274

. 335666

.363670

.382914

.394954

.401180

. 400641

.390560

. 376817

. 387043

.391962

.393507

. 39181 1

.185931

. 3R4294

.399131

.419167

.435883

.446205

.444483

.426457

.397418

. 366884

.338135

.339433

. 164938

.402513

.410057

.417236

.456216

.456112

.443776

.420495

.416315

.4 14465

.416712

.451517

.453705

.449121

.4431 10

.455063

.476770

.499248

.513319

.511609

.488650

.451391

.414978

. 389729

. 400929

.445460

.485767

.511041

.524355

.525109

.509907

. 48064 J

.449689

.451288

.484711

.50/629

.522362

.528982

.528769

.522387

.524684

.550761

.580192

.600426

.599041

.569115

.521519

.474250

.464974

.495895

.551245

.589823

.610242

.612618

.593485

.555997

.516647

.476489

.487883

.532196

.573134

.602702

.620973

.630077

.627863

.621138

.651209

.686787

.716839

.716375

.675944

.615185

.558198

.571308

.630560

.688996

.720900

.726286

.701682

.652377

.601176

.549626

.501507

.51P308

.576811

.635708

.690653

.710416

. 759801

. 769891

.768798

.785588

.810427

.875310

.876851

.820062

.737728

.699302

. 732725

.819423

.870722

. 879709

.845938

.778853

.710261

.642402

.580099

.525183

.546828

.615953

.694P17

.776665

.856016

.017985

.962189

.972865

.980082
1 .037683
1 .099118
1. 105842
1.030903
.909048
.913016
.995485

1 .083965
1. 101153
1.050242
.951761
.855035
.762755
.679944
.608601
.547072

.56R469 .616?14

.651980 .702667

.747140 .80056)

.860679 .9)5169

.982981
1. 103200
1.206187
1.269330
.287924
. 3465)6
.428266
.447509
.339180
.215999
.240250
. 193056
.417640
. 159504
.204622
.057707

. 106606

. 296746

.5021 10

.675004

.778)80

.82755)

. 966901

.001/70

.814421

.761577
876069
.979064
.8557P1
596294
.35924)
. 151020

.924251 .981902

.809506 .854254

.711991 .751069

.635008 .6/642)

.5697)5 .615211

- OR Ifl SYSTEM RF.CF.rTORS -

Y AXIS (DISTANCE

1200.000
1100.000
1000.000
900.000
800.000
700.000
600.000
SOO.OOO
400. 000
300.000
200.000
100.000

-300.000
, METERS

.806585

.855687

.949170
1.07641*
1.2356P2
1 .488468
1 .910984
2.203553
2.52M37
2.705728
2.94B67R
3.000483

-200.000
I

.070141

.174847

.291687

.419801

.616632

.881373
2.229185
2.794020
3.586269
4.156666
4.948080
5 163902

- X
-100.I"' '

AXIS (DISTANCE,
.000

METERS) -
100.000 200.000 300.000 400.000 500.000

- COIICFJITRATIOII -

1 . 157081
1 .601181
1 .784961
2.056164
2.421359
2.844776
3.386953
4.270161
5.6in«6
7 . 3 4 .' n |
10.599230
12.279200

1 .920164
2. I80497
2.199909
2.901783
3.489252
4. 352022
5.817779
7.771526

11 .029810
IB. 112630
11 .012*20
62.465000

2 215091
2.599017
3.070770
1.716237
4.571620
5.706313
7.691670

1 1 .303710
18.221140
38.774440

314.747600
249.896000

2.298378
2.690701
3.220327
3.950878
5.001651
6.632274
9.504487
15.654"60
16.11 1 750
4 7. 491940
74 . 006010
58.712640

2. 116019
2.472742
2.916830
3.5083)1
4. 148728
5.620298
7. 778125

11.247410
29 0511 10
2fl. 580100
41 .226830
70.72 7800

1.8)0668 1.517505
2.071416 1.7)4971
2.385015 2.016115
2.808828 2.49)895
) 449055 1.I499HO
4.580976 4.07441.'
6.576«12 5. 3 1481H
9.444415 6.7054B1

1 1 . 352150 9. 2fl4«<,l
15.721270 10.906860
21.227170 H.R1IH10
33.999170 16 861/in
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•• AHMUAL GROinm I.EVF.I, rOHCF.IITRATIOK I IHICROGRAMS/CHBIC MF.TFR I
- GRIP SYSTEM RECF.PTOtlS -

- X A X I S (DISTAIICE, HFTF.RSI -
-300.000 - 2 0 0 . 0 0 0 -100 .000 .000 100.000

Y A X I S (PISTANCE . METERS I - CONCENTRATION -

) FROtl Al.U SOURCES COMBItlF.n ICOHT. (

2 0 0 . 0 0 0 300.000 4 0 0 . 0 0 0 S C O . 0 0 0

-100
-200.
-100.
•100.

-SOO.
-600.
-700.
-800.
-900.
-1000.
-1100.
-1200.

000
000
000
000
000
000
000
000
000
000
000
000

2.769977
2.938855
2.712627
2.244346
1.829774
1.497867
1.244476
1.062024
.933388
.811944
.749570
.678107

4.919972
4. r.<i;S75
1 440526
2.61B149
2.065420
1.682607
1.414881
1.211038
1.055855
.929483
.829720
.746663

10.256910
6.245526
4.104138
3.217419
2.490753
2.002671
1.646150
1.380971
1 . 186424
1.016907
.918904
.820619

IB
9
5
4
2
7
1
1
1
1
1

.551110

.117616

.751681

.016625

.976735

.117451

.874029

.557822

.322291

. 143512

.002774

.887841

17.974870
9. 162191
5.807252
4. 174013
3.090502
2.477074
.958753
.621797
.370358
. 180591
.032115
.911519

14
8
5
1
2
2
1
1
1
1

71P010
449413
321R41
725300
829960
257182
846650
542119
311121
135258
9965PB
882923

11
8
5
3
7
1
1
1
1
1

697110 10.1UR10
028111 5.911990
.001590 1.115111
420086 3.009221
.544873 2.222052
.984804 1.713284
.628172 1.401055
.379665 1.177761
189975 1.016455
.041872 .007084
.922503 .811560
.823218 .733628

7.611072
5. 104161
1.59759S
2.597744
1.972412
1 .568506
1 .266898
1.044145
.894584
.787648
.701201
.639817

- CRIP SYSTEM RECEPTORS -

Y AXIS (DISTANCE

1200.
1100.
1000.
900.
800.
700.
600.
SOO.
400.
300.
200.
100.

-100.
-200.
-300.
-400.
-500.
-600.
-700.
-800.
-ooo.

-looo.
-lino.
-1200.

000
000
000
000
000
000
000
000
000
noo
000
000
000
000
000
000
000
000
000
000
noo
000
000
000
000

600.000
, METERS

1.179181
1.612966
1.911854
2.108301
2.870812
3.576162
4.365790
5.1106BB
6.549667
7.709701
9.199696
10.875570
8.664040
5.416460
4. 170100
1.211044
2.476220
1.900481
1.479071
1. 1779BO
.982244
.816652
.720417
.631611
.571171

700.000
I

1 .320298
1.532174
1.812015
2. 179647
2.629896
1.101590
3.555526
4. 185570
4.934869
5.615954
6.734341
7.696563
6.404189
4.214358
3.292744
2.716977
2.242538
1 .822303
1.467131
1. 1B6769
.966681
.804215
.689189
.605650
.515261

- X
800.000

AXIS (DISTAIICE.
900.000

METERS) -
1000.000 1100.000 1200.000

- CONCENTRATION -

1 .277916
1 .486426
1.741726
2.017618
2.142444
2.612461
2.915843
3.288939
3.840873
4.424649
5.298796
5.780457
4.960160
3.516579
2.656191
2.255022
1.960219
1 .672086
1.108128
1. 175521
.9P77I8
.822602
.691791
.591363
.517769

1
1
1
1
2
2
2
2
3
3
4
4
3
3
2
1
1
1
1
1

.249828

.434982

.643267

.850660

.044472

.228950

.431863

.664019

.094520

.620467

.273129

.512986

.992650

.073181

.224074

.902285

.677758

.497065

.110127

. 131789

.970184

.810070

.700878

.610707

.528544

1 .208558
1 .162145
1.512521
1.649519
1.779200
1 .886479
2.021474
2.218974
2.591652
3.055308
3.524647
3.692823
3.292706
2.595141
.976516
.619623
.449379
.319504
.194532

1.064226
.938194
.818129
.711843
.618806
.540396

2
2
2
3
2
2

152221
265615
367659
464254
542917
671078
714733
921776
245249
626889
968912
086804
776523
267681
780825
419457
268217
165385
071119
982781
BB7001
7924R9
700R05
6IB191
511528

1
1

2
2
2
2
2
1
1
1
1

078082
156733
73134S
.293410
.341135
401883
499154
677705
081395
287434
546009
632919
391073
000480
617280
289761
122454
011465
965128
895295
R261R1
752974
679961
608229
542586
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•• ANNUAL GROUIID LEVEL CONCENTRATION ((MICROCRAHS/CUBIC METER)
- DISCRETE RECEPTORS -

X Y COIK-FUTP.ATIOII X Y COtlCEHTRATIOH
tllSTAIICE DISTANCE DISTANCE DISTANCE

(METERS) (METERS I

-40 .0
38.0

111.0
252.0
451.0

(METERS) (METERS )

) FROM ALL SOURCES COMBINED (TOUT.I

X Y
DISTANCE DISTANCE

(METERS) (METERS I

CONCENTRATION

15.0
361. 0
425.0
425.0
152.0

27.68S370
IV. 172040
16.559020
36.659600
20. 145140

-29.0
50.0
224.0
267.0
473.0

166.0
215.0
-61.0

.0
137.0

33.100210
51.425090
20.920230
42.152230
18.445670

-6.0
55.0
244.0
33.2.0

341.0
-61 .0
308.0
299.0

14.003590
27.312320
35.868990
22.824110

PROGRAM DETERMINED MAXIMUM 10 VALUES -

COORDINATE COORDINATE
CONCENTRATION

(METERS I (METERS I

100.00
100.00
300.00
200.00

.00
200.00
100.00
50.00
200.00
267.00

200.00
100.00
100.00
200.00
100.00
100.00

.00
215.00
300.00

.00

314.717^10
249.896000
79.727POO
74.096040
62.465000
58.712640
51.828770
51.425010
47.491940
42.152230
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LEGEND
LANDFILL GAS SAMPLING LOCATION AND
NUMBER

LEACHATE GAS VENT LOCATION AND
NUMBER (NOT SAMPLED)

DISCRETE RECEPTOR LOCATION AND NUMBER
USED IN AIR DISPERSION MODELING

NOTES
1. GAS FLOW MEASURED AT ALL VENTS ILLUSTRATED.

2. SV-2 AND DV-7 WERE SAMPLED TWICE, ONCE
ON DEC. 30, 1991 AND ONCE ON JUNE 30,
1992. ALL OTHER SAMPLED VENTS WERE
SAMPLED ONCE ON JUNE 30, 1992.

3. UPWIND GAS SAMPLES COLLECTED TWICE. ONCE ON
DEC. 20. 1991 AND ONCE ON JUNE 30, 1992.

4. DOWNWIND GAS SAMPLE COLLECTED ON JUNE 30.
1992.

5. THE LOCATION OF DV-5 WAS USED TO REPRESENT
THE ORIGIN OF THE RECEPTOR GRID USED
FOR AIR DISPERSION MODELING. REFER TO
FIGURE N-3 FOR THE RECEPTOR GRID.

north
200 400

SCALE IN FEET
FIGURE N-2

ii
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PRIVATE WELL SAMPLING LOCATION

NOTES
ADDITIONAL SAMPLED UPGRADIENT PRIVATE
WELLS ARE SHOWN ON FIGURE 3-8.

A CARTESIAN RECEPTOR GRID WAS USED
IN MODELING THE AMBIENT AIR
CONCENTRATIONS OF VOCa. THE
ORIGIN OF THE GRID IS LOCATED AT
PASSIVE VENT DV-5.

SCALE IN KILOMETERS
RGURE N-3

6072100 B72
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SHOWER INHALATION
INTAKE CALCULATION

A screening method for estimating the indoor air concentrations from indoor water
uses and the resulting human inhalation exposures, with an emphasis on showering,
has been developed by the Office of Health and Environmental Assessment-
Exposure Assessment Group, based on procedures developed by Julian Andelman
at the University of Pittsburgh. The screening method, which presents in detail the
methods used to estimate chemical exposure from showering, is included in this
appendix. In the baseline risk assessment, the shower exposure equation is used in
conjunction with the daily intake equation for inhalation of chemicals to calculate
the average daily chemical intake associated with showering and grooming. This
introduction summarizes how the two equations are incorporated.

Showering exposes a person to chemicals present in groundwater used for
showering, through both dermal and inhalation exposure routes. The portion of
the chemical in the water (Cw) that will volatilize is estimated to determine the
chemical concentration in air (CA). The time spent in the shower, as well as time
spent in the bathroom after the shower, are estimated and summed to determine
the exposure time (ET). The breathing or inhalation rate (IR) is also estimated.
These factors (i.e., CA, IR and ET) are incorporated into both the shower
exposure equation, presented below, and the daily intake equation presented in
Table 8-13. The factors that average the daily exposure over the lifetime of an
average receptor are included in the daily intake equation only. By integrating the
two equations, the average daily chemical intake from the showering pathway was
calculated.

RemedUl Invesugiaoo Report____________June 7. 1994_____________BUckweU Landfill NPL Site
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The shower exposure equation estimates a person's chemical exposure in terras of
mg of chemical per shower event, or mg/day:

(Cw*f*Fw*t,l
Ei = Va (B*t , ) + (Cw*f*Fw*t.) * (B*U)

2 Va "

where

Ei = Magnitude of chemical air exposure (mg/day)
Cw = Concentration of chemical in water (mg/L)
f = Fraction volatilized from water to air (assume 90%-Volatiles,

0%-Metals and Pesticides)
Fw = Flow rate of water from shower (600 L/hr)
t, = Shower time period (0.25 hr/day)
t2 = Bathroom time period (i.e., after showering while grooming) (0.20

hr/day)
Va = Bathroom volume (10,000 L)
B = Persons inhalation rate (833 L/hr)

The shower exposure equation, with the inputs given above, can be reduced to the
following:

Ei (mg/day) = Cw * f * 4.06

The daily intake equation for inhalation of chemicals from air, presented in
Table 8-13, is as follows:

CA*IR*ET*EF*ED
I = BW*AT

where

I = Chemical intake due to inhalation exposure (mg/kg-day)
CA = Contaminant concentration in air (mg/m3)
IR = Inhalation rate (L/hr which can be converted to mVday)
ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (days)

Remedial Investigation Report____________June 7. 1994_____________BUctcwtll Landfill NPL Site
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As described previously, the shower exposure equation includes factors for
exposure time (ET) and inhalation rate (IR). The chemical exposure per shower.
calculated from the shower exposure equation, can be integrated into the daily
intake equation to provide the average chemical exposure over the lifetime of the
individual associated with showering and grooming. By including the constant
derived by reducing the shower exposure equation, the factors common to both
equations are:

Cw * f * 4.06 = CA * IR * ET

The shower scenario is then integrated into the inhalation intake equation by
substituting the one set of factors (Cw * f * 4.06) for the other set of factors (CA
* IR * ET), resulting in the following equation:

CA*f*4.06*EF*ED
I = BW*AT

This equation was used to calculate the daily intakes associated with showering
and grooming in the baseline risk assessment

It should be noted, that when calculating the daily intake for dermal chemical
exposure resulting from showering, the concentration in water was decreased due
to volatilization. The chemical concentration in water was scaled downward by
the fraction not volatilized: 0.10 for volatiles, and 1.00 for pesticides and metals
when calculating dermal intakes during showering.

References:

Andelman, J.B. 1985. Human Exposures to Volatile Halogenated Organic
Chemicals in Indoor and Outdoor Air. Environmental Health Perspective 62:
313-318.
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SCREENING NfETHOD FOR ESTIMATING rNTBAIATION' EXPOSURE TO VOLATILE
CiJLbLVOCALS FROM DOMESTIC WATER

1. Introduction

The following discussion has been developed to provide a screening method for
estimating the indoor air concentrations of volatile chemicals from indoor water uses and the
resulting human inhalation exposures, with an emphasis on showers. A computerized mndcl
titled MAVRIQ (Model for Analysis of Volatiles and Residential Indoor-Air Quality), which
is under development, may also be used to refine the exposure estimates since it more
accurately accounts for human behavioral and water use patterns.

This procedure evolved from research done by Jnlian Andelman at the "Universriry of
Piusburg under funding from the Expsoure Assessment Group at US EPA in Washington.
DC. The references given provide a more detailed description of these procedures and related
work.

I. When is Inhalation Exposure of Concern?

In order to determine the significance of the inhalation pathway the ratio of the vapor
inhalation exposure to the water ingestion exposure can be calculated. Using Henry's Law
Constant to obtain the equilibrium concentration in air, and setting a ratio cf < 0.1 is
criteria, the equation can be derived as follow.

max inhalation exposure < 0.1 (I)
water ingesrion exposure

E C. x (20.000 L'oav'i < 0.1 (:)
C, x (2 L-dav)

H < 10-5 (3)

V^nere C, = contaminant concentration in water (mg/L)
E = Henry's La* Constant (unjtlcss)

The unitless Henry's Law Constant can be calculated by using the following equation.

H = HVRT

where H: = Henry's Law Constant in atm-nr/mol
R = gas constant in ann-mVmol "K
T = temperature in "K.



Assuming a typical water temperature in a shower scenario of 40°C, RT is 2.6 x 10"2 atm-

Equation (3) suggests that for compounds with Henrys Law Constants of < 10^, the
inhalation exposure would not exceed ingestion and is probably much less, therefore the
inhalation pathway may not be of concern when compared to ingestion. Caution should be
used when applying this criterion. If the ingestion exposure is significant, the inhalation
exposure, although orders of magnitude less, may also be significant when considered
separately.

3. Showering Exposure

The derivations and assumptions of the equations used to estimate exposure through
the showering scenario are included in Appendix 1.

The exposure equation below accounts for the exposure during the showering rime and
the exposure during the period subsequent to the shower where there is a decay of the
chemical concentration.

Where: Es = exposure [mg]
CJAVGI = arerage air concentration during shower [mg/L]
C.AVG2 = avera6e *ir concentration after shower [rag/L]
B = breathing rate [L/hr]
tj = shower period [hr]
t- = after shower period [hr]

: SLre estimated using equations (S) and (6} and (7) below.

.MAX = C. T f * r_ y t. (7)

Where: ClMAX = maximum air concentration in bathroom [mg/L]
C. = water concentration [mg/L]
f = fraction volatilization [nnitless]
Fw = water Dow rate [L/hr]
Vt = bathroom size [L]

Default values for the variables in these equations are tabulated in table 1.

Using equations (4) through (7) and the average or most probable values from Table 1, one



Example:
Assumptions

f = .75
Fw = 600 L/hr
t, = 0.08 hr
tl = 0.2 hr • . .
V. = 10,000 L

= C f0.7s)(600UhrV0.08 hr')
(10,000 L)

3.6 x 10'1 Cw

c. = 1.8 x 10J C,
E,= 1.8 x 10'"' Cw(833L/hr)(O.OShr) + 3.6 x 10'3 C»(S33L/hr)(0.2hr)

= 0.72(L) C,.



TABLE 1

Variable Value or Range Reference

Fraction 0.5 - 0.9 (typical=0.75) 1
Volatilization (f)

Water Flow 600 - 1,800 (mean* 600) 2
Rate (FJ [Uhr]

Shower Period (t,) [hr] 0.08 - 03 (mean =0.08) 2

After Shower 0.2 (typical) 1
Period

Bathroom size (VJ [L] 8300 - 9,800 3

Breathing Rate (B) [L/hr] S33 (20m3/day) 4

1. Andelman, J., Total Exposure to Volatile Organic Compounds in Potable Water, Chapter
20, Significance and Treatment of Volatile Organic Compounds in Water Supplies

2. U.S. Department of Housing and Urban Development, Residential "Water Consen-ation
Projects, March 1984, Contract H-5230

3. Giardino NJ, Gumerman E, Andelman JB, Wilkes CR. Small MJ, Borrazo JE, Davidson
CI (1990), Real-Time Air Measurements of Trichloroethyleae in Domestic Bathrooms using
Contaminated Water

4. U.S. EPA Factors Handbook



4. Whole House Exposure

Similarly, a one-compartment indoor-air model may be used to describe the range of
average indoor-air concentrations that are likely to be encountered from a volatile organic
chcmicaL The equation does not address the time and space variations that will be
encountered throughout the day in the home. The exposure estimates obtained using the air
concentrations from equation (8) do not include those that would occur at the point of water
use, such as during showering.

The air concentration can be estimated by using the equation below.

C, = WHFCf (8)
HVZRMC

where; Ca = concentration in air (mg/m3)
C\, = concentration in water (mg/L)
"WTH = water flow rate in whole house (L/day)
HV = house volnme (m3)
ER = exchange rate (air changes/day)
MC = mixing coefficient (unitless)
f s* fraction of contaminant that volatilizes (unjtless)

Table 2 shows a list of the ranges of values that these variables can take. An example
of the use of equation (8) is presented below.

Assumptions

WFH = 723 (Uday)
HV = 177.7 (m3)
ER = 13.7 - 58.8 (air changes/day)
MC = 0.15 - 1.0 (unitless)
f = 0.5 - 1.0 (unitless)

C, = (0.03 - 2.0 [IVm3]) C» [mg/L] (9)



TABLE 2

Variable Value or Range Reference

Water Flow
Rate (WFH) JUday] 723 (typical) 1

House
Volume (HV) [m3] 177.7 (typical?) 2

Exchange Rate (ER)
[air changes/day] 13.7 - 58.8 3

Exchange Rate (ER)
[air changes/day] 21.6 - 84.0 4

Mixing Coefficient (MQ
(unitless) 0.15 • 1.0 5

Fraction
Volatilization (f)
[unitless] 0.5 -1.0 6

1. U.S. Department of Housing and Urban Development (1984) Residential Water
Conservation Projects

2. Axley J (L988) Progress Toward a Genera] Analytical Method for Predicting Indoor Air
Pollution in Buildings: Indoor Air Quality Modeling Phase III Report. KB SIR 8S-3S14

3. Grimsrud D.T., Sherman M.H., and Sondcreggcr R.C. (1982) Calculating infiltration:
Implications for a Construction Quality Standard. Proceedings - ASHRAE/DEO Conference
on Thermal Performance of Ihe Exterior Envelopes of Buildings, Las Vegas. NV, Laurence
Berkeley Laboratory Report. LBL-9416. (refers to new houses)

4. ASKRAE (1985) Natural Ventilation and Infiltration. ASHRAE Fundamentals
Handbook, Chapter 22, ASHRAE Inc, Atlanta, G.A. (refers to older houses)

5. U.S. EPA (1987); Exposnre to Volatilized Drinking Water Contaminants Via Inhalation -
Importance Relative to Ingestion; Office of Drinking Water. Criteria and Standards Division.

Health Effects Branch.

6. Cantor. K.P.. Christman RJT., Ram, N.M., Signilicance and Treatment of Volatile Organic



Compounds ia Water Supplies; Chapter 20. Total Exposure to Volatile Organic Compounds
in Potable Water, Julian B. Andelman

Note: The ranges represent the average value and the maximum value. For the range
presented in reference #4, the first value represents the median. Values presented for mixing
coefficients are based on judgment.



Appendix A: Derivation of Equations

Kature of Volatilization Process

To assess the potential fcr VOC's to volatilize from water

used indoors, it is useful to consider the equilibrium and rate

processes involved. The relevant relationship describing the

volatilization of a chemical and its subsequent equilibrium

between the air and vater phases is Henry's lav

H - eye. (i)
where H is the disensionless Henry's law constant, and C. and C.

(iafis/volu»e) are the concentrations of the volatilized cheaical

in the air and water phases, respectively, at equilibrium.

Table 5 is a list of H constants at 25 *C for several

organic chemicals of environmental concern, along with their

vapor pressures and solubilities, the values being approximate,

either calculated cr taken directly froa the compilation by

Hackay and Shiu [19]. The H constants shown there encompass a



ranee greater than five orders of magnitude. Their vapor

pressures and water solubilities are also quite different. Since

the E values are predicted fairly veil by the ratio cf the vapcr

pressure of the pure material to its aqueous solubility,

compounds such as carbon tetrachloride and tetrachleroethylene,

with quite different solubilities and vapor pressures, can

nevertheless have similar H values. Xlso it is essential to

recognize that even a low vapor-pressure chemical, by virtue of

its low solubility in water, has the potential to volatilize to

the saae exter.r as a high vapor-pressure chemical.

The naxizum extent to which a chemical may be expected to

volatilize in the home from indoor water uses can be estimated by

considering the average quantities of water used within a home,

"„ (L/h), along with typical air flow or infiltration rates P.

(L/fc) • For a family of four a typical ratio of 7J7, say be

taken as 10* [4*. The ratio cf masses of volatilized chemicals,

r, in the two phases is given by

r - (<VCJ <\W.) (2}

where V. and V. are the quantities of air and water,

respectively, used in a given period of time in the home.

In the steady-state one can assume that V./V, equals JJf,, and

r.^ is the maximum expected value for r when C./C, equals E, such

that

.) = 10* K (:)



This indicates that in the steady-state, as water is -used vithin

the typical home and air infiltrates through it, for a chemical

with an H value a> low as 10"*, r^, is unity, or about 50*

volatilization will occur. Since all the chemicals in Table 5

have H values greater than 10~*» in each case, assuminc Henry's

law eciiilibr'iu.B ^s attained, one would expect substantial

volatilisation to occur in the home from normal uses of

contaminated water as it is exposed to the indoor air.

The H constant will increase with temperature. Kunz and

Sober-is [20] showed that for several volatile organic chemicals

the temperature effect is given by

log H = A' - B'/- (*

where A' and B' are constants for each chemical, and 7 is

absolute temperature. For chloroform the measured A' and E'

values were found to be 4.990 and 1729, respectively; and for

carbon tetrachloride, 5.853 and 1718, respectively, the

measurements being taken over the range of 10 to 30 BC. For

example, using this equation for chloroform, the E values are

0.076 and 0.19 at 10 °C and 30 CC, respectively, The comparable

values for carbon tetrachloride are 0.606 and 1.52. Thus the

aaximum extent of volatilization, that can occur will increase

markedly with temperature.

As discussed by Macfcay and Yeun [21], the rate of

volatilization of a chemical froa water is dependent on its

molecular-cliff usivity properties, often a two-resistance model



is used to describe the process in which the volatilising

chemical has to first diffuse across a liquid film at the air

water interface, followed by diffusion across the air film.

MacXay and Yeun measured volatilization rates in a wind wave ta.-Jc

for II organic compounds with varying Henry's lav constants.

They confirmed the validity of the tvo-resistance model, and

showed the effects of solute diffusivity and temperature. The

chemicals studied included several halogenated VOC's, including

chlcrobenzene, carbon tetrachloride, 1,2-dibromoethane, and 1,2-

dichlorcpropane, as well as benzene and toluene, and several

ketones and alcohols. They shoved that no interactions occur

when solutes volatilize simultaneously, and concluded that the

nass-transfer rate was predominantly liquid-phase resistant for

many of these chemicals.

The two-resistance model expressing the mass flux, F. j

(mol/m:s) , can be written as -.

F. - K(C. - C./K) (5) '

where K is the overall, two-resistance mass-transfer coefficient

(D/S) , Ct is the solute concentration in air (mol/s3) and C» that •".

in water. The overall mass transfer is a product of the flux and ]

the surface area exposed, so that, for example, small droplets in.'|

a shower with a greater surface area vould be expected to have a <1
greater rate cf volatilization per unit time than vould the same *

oass of larger droplets with a lover surface area/mass ratio. -]

.



Macfcay and Yeun concluded that the mass-transfer coefficient

in either the liquid or gas phase was aost likely dependent on

the Schmidt nuaber, Sc, which is the dimensionless ratio of

viscosity/ (density x dif fusivity) , in the respective phase. The

two- resistance model describes the K in terms of liquid and gas

phase transfer coefficients, R and KO, respectively, such that

They showed that for their data R vas proportional to 3.41xlO~3

So"0 s, while KO was proportional to 4.62x10"* SCe"6'67. The Sc, and

ScL values for the 12 compounds did not differ greatly, ranging

from 0.72-1.07 for Sc,., and 939-1177 for SCj. at 20 6C. However,

the H values varied considerably by almost four orders cf

magnitude. For the smallest H-value compound, 1-butancl, the KQ

tera dominated to establish the overall K, while for the high K-

value compounds like benzene and carbon tetrachloride , liquid-

film transfer was the dominant rate-controlling step, the L/EKc

term being negligible in Equation 8. The overall mass-transfer

coefficients measured were thus quite different at these two

extremes. For example, the ratio of mass-transfer coefficients

for benzene to that of l-butanol varied from 14 to 20. In

contrast, for those compounds where K dominated, the K values

did not vary much, as expected, since their ScL values were quite

similar, and E no longer played a significant role in determining

K. Thus, in one series of determinations of mass-transfer

coefficients, Mackay and Yeun measured K values of 51.1, 51.1,



and 45.3 (10* m/s)/ respectively, for benzene, carbon

tetrachloride, and 1,2-dibromoethane, their Sc-_ values being

1021, 1062, and 1075, respectively.

This analysis indicates that one should be able to compare

and predict the K values among compounds based on fundamental

molecular properties and H values, to the extent that this two-

resistance model applies to the volatilisation from indoor water

uses. They observed that the use of the T^ dependency on Sĉ "0'3

predicts a 2.5* temperature increase in K per degree.

Equation 5 for the mass-transfer or flux at the vater air-

interface predicts that when the air concentration, Ct, is

negligible, meaning a small buildup of chemical in the receiving

air, then the rate of mass transfer is directly proportional to

the concentration of volatilizing chemical in the water. This

is of importance in that one could then extrapolate the percent

volatilization at a high concentration in the feed water to

predict the same fractional volatilization at a low-feed

ccncer.tr at ion. At the same time, even if the buildup in the air

did occur, however, and its removal were first order in

concentration, one could still extrapolate to the lower feed

concentration.

There is independent evidence in laboratory studies that the

mass-transfer coefficient may be reasonably constant over several

orders of magnitude of concentration [22], For 1,2-

dichloroethane in the range of 1 g/L to 10 ug/L the coefficient



cf variation of mass-transfer coefficient was found to b« -

6.31%; for 1,1,1-trichloroethane it was ± 5.42* over a range of

concentration of a.05 g/L to 30 ug/L.

In summary, the H constant will limit the maximum

volatilization that «m occur in indoor water uses. However,

except for a few still-water systems in the home, such as water\
in a toilet bowl, many water uses are flowing or are cf short-

term duration in which the rate of volatilization will be

limiting and equilibrium not reached. In those instances the

mass-transfer coefficients become the principal controlling

factor fcr the relerive releases of different volatile and semi-

volatile chemicals. Sven here, however, the H constant is cf

importance in that it will influence the magnitude cf the mass-

transfer coefficient, as well as the extent to which the flux for

volatilization at the water-air interface will be reduced as the

air concentration builds up.

Finally, the water-air interfacial areas and temperatures cf

the water uses are critical determining factors in the rate of

mass transfer; ar.d certainly the H constants will increase with

temperature as well. Thus, one can expect that since the various

indoor water uses involve different quantities and flows of

water, residence times in the water appliances and uses, degrees

cf mixing and turbulence, and temperatures, the extents cf

volatilization among the water uses, even fcr a given chemical,

should vary.



Values for transfer efficiencies among water uses in a

typical home have been determined for radon by Prichard and

Gessell [1C]. \s shown in Table 6, the transfer efficiencies

(percent volatilization) were found to vary from 30 to 90* among

the water uses, the volume use-weighted mean being about 50*.

Laboratory Shower

We have performed studies en volatilisation of chemicals

from laboratory and full-size shower and bath systems in which

chemicals have been added to the water [3-8]. In our typical

laboratory shower experiments with chloroform shown in Figure 1

[23], the concentration of the chemical in the air pumped frcm

the chamber is measured continuously as the shower water flows,

and continues to be measured after the chemical injection is

terminated, but with the shower still flowing. The peak

concentrations shown in Figure l occur shortly after terminating

the injection cf chemical. In these studies we have also

monitored the drainwater leaving the shower chamber for mass-

balance purposes.

For this system the equation describing the rate of change

of air concentration, C. (ag/L) , can be expressed as [6]

v.cdcydt) = k(C. - cyK) - F.C. (7)

vhere V. (L) is the volume of the shower chamber, C,, (ag/L) the

concentration of the chemical in the feed water/ F. (L/min) the

air flow rate through the chamber, and k (L/min) the



volatilization Base-transfer coefficient. When the feed,

concentration is terminated, the volatilization source tera

becomes zero and Equation 7 reduces to

V.(dcydt) - -F.C. (5)

the integrated fern being

In C. - In C4ly:rjL. - (Fyv.)t (S)

As expressed by Equation 7, we find that the volatilization

source tern k(C. - Cj'E) does indeed reduce significantly vith

time as c. increases. For example, in the experiment vith a

chloroform feed of 1.34 og/L shown in Figure 1, at 10, 30, and 50

min, the instantaneous fractional rate of volatilization, f, vac

0.82, 0.70, and 0.62, respectively. This is consistent vith our

experimental observation that the CJC, ratio for air and vater

leaving the chamber vas found to be less than the E value for

chloroform, but that the latter value of about 0.15 vas gradually

approached during the shover experiaent [23], thus gradually

ir-hibiting the volatilisation rate.

We have also found in our experiments vith both chloroform

and trichlcro«thylene (TCE), that during the decay period

(folloving the termination cf the chemical in the shover feed)

significant quantities cf the volatilized chemical in the shover

chamber air redissolves in the flowing vater, as measured in the

drainvater. Thus, Equations 8 and 9 are not quite accurate,

since there is this additional decay route.



As shown in Figure 1 for chloroform, as expected the air

concentration due to volatilization increases with temperature

and concentration of the feed water in the shower experiaents.

Also as expected, ve have found that increased air flew reduces

the concentration of volatilized chemical in the chamber air and

at the saae tine increases the rate of volatilization, since the

rate of approach to Henry's law equilibrium is reduced. Rates c;

volatilisation for chloroform and TCZ ranged from about 50 to

90%, depending on temperature and other shower conditions, with

chloroform volatilization typically lower than that for TC2.

Modeling Shower ar.d Whole House Exposures

One can estimate the shower and whole house exposures by the

use of simple, one-compartment modeling. For example,

integrating Equation 7 and assuming that cyH is negligible

compared to C,, one obtains an expression for the change in c.

with time in a chamber

In (1 - C.F./XCJ - - (Pyvjt (10)

The assumption that CJE is negligible implies that the rate of

volatilization in the shower is constant. In that case it can be

shown that X equals f?., where f is the fraction of chemical that

volatilizes frcm the feedwater whose flow rate is T, (V/t).

Although, as noted above there is a gradual decrease in f values

with time during the shower experiments, this will not

substantially affect the estimated average values of C. that vill



be used to calculate exposures. Using Equation 10 one can

calculate the maximum air concentration that will be achieved in

a one-compartment shower or bath. For snail values "of (F»/V4)t

(the magnitude of vhich will be considered below), Equation 10

reduces to a simple linear fora

C. «.JrtCVV4 (11)

Thus, after a given shower period, t, this i* also the aaxiaua

concentration, Clfva,

CM - JctCVV. (12)

Aisc, the average concentration, Ĉ ,̂ would be C.̂ /̂2 since C.

increases linearly vith tioe

CMW! = JctCM/2V. (12)

For the purpose of estimating possible shower exposures, it

vill be assumed that the concentrations during the shower period

itself, as well as subsequently while a person renains in the

bathroom, will be the sane in the shower and bathroom. In fact,

our aeasureaents in a full-size shower chow that there is indeed

a difference between the two, and that the systea should be acre

appropriately treated as a two-cbnpartaent system [24]. For

precise aodeling of the exposures, this difference should be

considered, but as an approximation it will be neglected here.

Subsequent to the showering period there will be a decay of

th* air concentrations in the bathrooa due to normal exchange of

air. During this period the person in the bathroom will continue

to be exposed to the volatilized chemicals in the air. The decay



of Ct is represented by

In (C^C-W) - - (Pyvjt ( 14 )

For small values of (JVVJt this equation linearizes to

C. = <=**x {1 - (F./VJt] (IS)

The average concentration during this period, Ĉ ,̂ is

C.xTC = (C. + C^/2 (16)

Combining Equations 15 and 16, one obtains

CIAVG » C^va [1 - ?.t/(2V.)J (17)

In aany cases, the F.t/(2VJ term in Equation 17 is IDcely to be

substantially smaller than unity, so that as an approximation

during the decay period one can assume that C ŵ » Ĉ ,̂ at least

for the purposes of estimating the magnitude of inhalation

exposures.

One can use these equations to estimate the C T̂O values for

various shower-water flow and bathroom characteristics. In an

Australian survey of water uses, distributions of average shower-

water flow rates and duration were reported for about 2,500

households [25]. The geometric mean for the shower flov rates,

?„, was about 8 L/min (about 500 L/h), and about 6 min for the

shower duration, which will be specified as td, and typically

taXen a» 0.1 h. These values will be utilized here to estimate

C. values using the above equations. In a study of modern houses

in one heating season the geometric mean for air exchange rates

was reported to be 0.53 h*: [13]. This value will be used for

the bathroom, along with a value for its size, V., of 10,000 L.



Thus, the F. for the bathroom will be 0.53V., or about 5,000 L/h.

Thus, for a shower period of 0.1 h, or a decay period of 0.2 h,

vith (Fyv.)t values of O.C53 and 0.115, respectively, the

approximation of linearizing Equations 10 and 14 involves errors

of less than one percent.

The above equations and data can be utilized to estiaate the

average air concentrations to which people are exposed in

bathrocas during and after showering. As discussed earlier, the

fractional volatilization rate in our shower experiments ha.s beer.

found to range froa 0.5 to 0.9, depending on the specific

chemical, water temperature, and other factors. For the purposes

of estimating a typical value, we will use an f value of 0.75.

Using Equation 12 and the fact that X equals *7, yields

Crfva - C.-F.ta/v. (18)

one can use typical values for the variables indicated above to

obtain

Crfwc * C,(0.75) (500) (0.1)710* « 3.75X10"3 C, (IS)

The value for Ĉ ,̂ would b« one-half this, or 1.9xlO'3 C,. It is

interesting to not* that Prichard and Ccsell [10] predicted that

for a five-minute shower using 75 L of water and with 65%

volatilization in a 30,000 L room, the average radon air

concentration would be 1.6xlO"3 C.. Similarly, McCone [9] modeled

several low molecular-weight organics volatilizing vith multiple

family use of a bathroom in the early morning hours ajid

calculated typical bathroom air concentrations of 5xlO"! C..



Such predicted air concentrations will be highly dependent

on a variety of factors, including the nature of the volatilizing

chemical, geometry and air exchange between the shower and

surrounding room, water temperature, and water flov rate.

Hevertheless, these can be assessed to determine the likely range

of bathroom air concentrations that can be expected in hones.

It is also of interest to estimate the inhalation exposures

in the shower and bathroom, and compare thea to the likely

ingestion exposures. Inhalation exposure, E4 (ag), can be

defined as the product of C,, the breathing rate, B (L/h),

typically 1,000 L/h for an adult, and the exposure time, t.

Ex - C.Bt (2C)

As an example, one can use this equation to estimate the

exposures during a C.I h showering time, using rhe value of CwTC

above cf 1.9xlO": C,. Also as noted above, during a 0.2 h period

subsequent to the shower, the decay will not be significant, so

that the Ĉ TC during this period can be taken to be C^, namely

3.75xlO"5 C». Thus, cne can calculate the Et for the combined 0.1

h shower and. C.2 h subsequent period in the bathroom as the sue

cf two teru using Equation 20, to give

EX = [Ĉ B̂t]̂ ., «• [Ĉ wBt]d.ĉ (21)

Inserting the appropriate values, one obtains

Et = 1.875x10"' C,(1000) (0.1) + 3.75xlO"3 Cw(1000) {0. 2) (22)

Thus, Zi has the value 0.94C,, where the units of C» are aass/L.



This is the inhalation exposure in the bathroom during the shower

and subsequent to it while the bather remains in the bathroom,

and is approximately equivalent to the exposure that would occur

from ingesting one liter of the water. However, several

occupants cf a home may take a shower during a period when the

volatile chemical air concentration in a bathroom has not decayed

and builds up to levels higher than one would predict for a

single bather. In that instance, the exposures could be

substantially higher than would be predicted by the above

relationship.

Similarly, we have used a simple predictive equation,

based en a one-cosaartaent indoor-air model, to describe the

range of average indoor-air concentrations that are liXely to be

encountered from a chemical volatilizing at an average rate cf

50% from all water uses, as discussed above to be a typical value

for radon. The relationship we have obtained for the expected

range of indocr-air concentrations is [7]

C. = (0.1 to 5)xlO*4 C. (13)

where Ct is> the average indoor-air concentration (mg/L) ,

generated by the corresponding average water concentration, C.

(mg/L) . Thus/ for exaaple, a water concentration of l ag/L

would be expected to generate between 1x10** to 5x10** mg/L

average air concentration in the home. This, of course, does net

address the time and space variations that will be encountered

throughout the day in the home. It is interesting to note that



Hazaroff et al. [13] have similarly mad* estimates of the likely

indoor-air concentrations of radon for U.S. hoses by the water

volatilization route. The geometric mean in their factor

applicable to Equation 23 is 0.65x10"*, within our range of

predicted values. Also, their range of on« standard deviation

around the mean corresponds to the following equation

C. « (0.23 to 1.67)xlO~* C. (24)

also within our predicted range. McKon* [9] has similarly

estimated household air concentration for several volatilizing

chemicals, predicting an average Ct ranging froa 2xlO"s to 1.2x10"*

mg/L in air fcr a C. of 1 ng/L in water, also within the range of

that predicted by Equation 23.

One can use these air concentration predictions to estimate

the likely inhalation exposures, Et, for an adult during a 24-

hour residence period in a house. Combining Equations 20 and 22

one obtains

E, - (0.1 to 5) (10"*) (1000) (24) C* - (0.2 to 10) C. (25)

Since tha C. ur.its here are mass/L, a 1 ag/L water concentration

corresponds to a range of inhalation exposures of 0.2 to 10 irg

per day, in comparison to 2 mg per day for the ingestion of 2

liters of that water. It should be noted that these inhalation

exposure estimates do not include those that would occur at the

point of water use, such as during, showering. As discussed

above, the latter exposures can be comparable to those from

direct ingestion.



There is a remarkable consistency in the above range of

likely predicted average indoor-air concentrations from the

totality of indoor water sources. Nevertheless, there are a

number cf factors to be considered in refining these estimates

and developing a useful and simple predictive relationship that

can be applied by those responsible for exposure assessments in

specific situations. They can be categorized as follows:

a) chemical characteristics that affect the rate and extent

of volatilization, including soap and detergent use

b) water use factors that affect the "source strength* and

its tine and location variability

c) chemical characteristics that influence the behavior and

interactions cf the volatilised chemicals with "sinXs",

typically high surface area materials in the home; also the

specific nature, amounts, arid locations of these sirJcs

d) house structure and indoor-air flow regimes that

transport the volatilized chemicals throughout the hcme

e) personal behavior and home occupancy factors that

determine an individual's exposure.

The simple indoor-air models mentioned above generally are not

sufficiently specific to address all the above factors, although

they can and have been evaluated for some indocr-air pollution

sources ether than those from water [26].

The potential interactions between surfaces in homes and

organic vapors released from water into indoor air have not beer.



studied and need to be evaluated. For some chemicals it may be

appropriate to incorporate these interactions into the

volatilization, indoor-air exposure model. one study of the

interaction of volatile organic chemicals with materials used in

the hoae examined three surfaces [27]: plywood, nylon carpeting,

and wool carpeting. The study focused on twenty volatile organic

chemicals, including alkanes, aromatic*, alcohols, esters,

ketones, aldehydes, terpenes, and chlorinated hydrocarbons. They

showed clear interactions between the gaseous organic chemicals

and the surfaces. For example, in one experiment wool carpeting

became essentially saturated with lindane within about one day.

In order to determine the role of such "sink" interactions

there are three broad questions that need to be addressed:

1) Which classes of organic/ surf ace systems demonstrate

significant sorption effects?

2) What are the appropriate equilibrium and kinetic models

for the sorption process for the organic/ surf ace systems of

interest?

3) Kcv can this equilibrium and kinetic information be

incorporated into a water-vciatilisation, indoor-air quality

model?

and Conclusions

voc's have the potential for causing substantial human

exposures from indoor uses of contaminated water by non-ingesticn



routes, namely inhalation fclloving volatilization from water, as

well as by skin contact. The latter exposures have been

estimated to be comparable to those froa direct inge'stion of

water, although published research in this area is scanty.

Measurements in hones have shown that VOC's can be detected

in indoor air following the use of contaminated vater. Scaled-

down and full-size laboratory bath and shower studies for such

VOC's as chlorofcrs and trichloroetfaylene have shown that a

variety of factors can affect the extent of volatilization, found

to be typically in the range of 50 to 90%. These include the

nature of the volatilizing cheaic*!, water temperature, air and

vater flow rates, and nature of the water use (e.g., bath versus

shower).

The Henry's law equilibrium constants, H, predict that even

cheaicals with low vapcr pressures may be expected to volatilize

substantially, provided their water solubilities are also low.

Thus, so-called semi-volatile organic chemicals have the

potential to volatilize and cause inhalation exposures. Also,

chericals with varying H values may nevertheless volatilize at

ccaparable rates.

Modeling and estimates cf inhalation exposures to VOC's

indicate that for the bather these exposures during and directly
/

after a shower can be comparable to that froa direct ingestion cf

the contaminated water. Also, when all water uses are

considered, the inhalation exposures to all inhabitants of a hcae



may be substantially larger than that from direct ingesticn, even

vithout considering the inhalation exposures at the point of

water use. However, additional research is required to aore

specifically and precisely quantify these exposures to encompass

the full range of horn* characteristics, as veil as personal water

uses and occupancy factors.

Because the non-ingestion exposures to VOC's in indoor water

uses are liXely to be comparable to or greater than those from

direct ingecticn, it would be prudent to consider this in

establishing regulatory limits in drinking water, as veil as the

need to restrict all indoor water uses when it is judged that

there is a significant health risX from the direct ingestion of a

contaminated vater.
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Appendix B: Assumptions and Uncertainties

Equation (4) does not account for the concentration of the chemical in the air
remaining from previous showers taken by other members of the family.

The use of Equation (4) also assumes that (F./V)1* whert F, is the air Dow rate, is
small compared to unity, -which implies that the relationship between concentration
in air and time is linear.

Equation (4) also assumes that CJB. during the course of the shower is small
compared to C.-, which implies that the volatilization rate in the shower is constant.

The use of Equation (6) assumes that iFJ2Vt is small compared to unity so that the
concentration during the decay period after the shower, C^v^, can be approximated

The exchange between the air in the shower chamber and that in the bathroom is so
rapid that the combined volume of these two compartments can be treated as a single
chamber with a single concentration of volatilized chemical.

Equation (4) does not account for the exchange rate that occurs when an exhaust fan
is turned on. Modeling results using the Model for Analysis of Vclatiles and
"Residential Indoor-air Quality (MAYRIQ) indicate that exposure is reduced by 20 ffc
if exhaust fan is used.

The range of volatilization fraction in Table 1 is based on experiments conducted with
trichloroethylene, chloroform and dibromochloropropane. The relationship between
these volatilization rates. Henry's Law Constant and molecular weight is not known
yet. Summarized below are the experimental results for these three chemicals under
approximately the same conditions.

Chemical _______ T feO H fnnitless^ ?r Volatilized

Trichloroethylene
Chloroform
Dibrumochlorpropane

46
42
42

1.14
035
0.03

81.8
56
22.8

Equation (8) treats the whole house as one compartment model.
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DAILY INTAKE SUMMARY TABLES -
REASONABLE MAXIMUM EXPOSURES



TabteP

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Rcaaoaablc Maiiaaum Eipoama

Blarkwdl La«dnil SM«
DuPaf* Cwarty,

CWMICALOF
POTENTIAL CONCERN

Some Area: Landfill
Medium: Arabia* Air - On Landfill

NONCARCINOGENS (mgfry-d)

Population: Recreational Uaer
Land Uae: Cvrrcnt UK Scenario

CARCINOGENS (mg/kg-d)

VOLATILES
OOoraarthiM
Vky< chloride

MathyiaaacUorid*

TohMN
CUorabaaau

DicalonMnflnanelhaw
TricUoroAioniautkaaa
TricUomriflwnMtKaM

4-eAytl
1,3.3-Tni

SEMIVOLATILES
1,4

77E-IO
2.0E-OS
IOE-09
45E-OI
5 IE-09
J4E-IO
IOE-09
14E-07
5.9E-09
2 IE-01
X9E-09
1.IE-07
J.3E4W
I.TE-Ot
I.IE-09
I IE-01
2. IE-07
48E-10
2 IE-OS
4.8E-OI
4.JE-OS
3.7E-09
53E-10
I IE-10
1.6E-OI
6.4E-09
I.6E-OS

8.3E-09

3.3E-IO
I IE-09
43E-IO
19E-08
2.2E-09
2.3E-IO
3.4E-09
5 IE-01

HE-09
12E-09
4.9E-OI
23E-09
50E-09
7.5E-10
3 IE-01
90E-OI
1 IE-10
9. IE-09
20E-08
19E-OI
I.6E-09
23E-IO
3 IE-10
7.0E-09
2.7E-09
6 IE-09

3.5E-09

Sola:

1 For nanaKwoffnK eflecu, the chronic daily make (GDI) u avenged ova the exposure period, wherm for carcinogenic effect*, the GDI u averaged uvei the lifetime (i e . 70 yc
Tnarcfon. dw difference between the GDI for rancaranogenic n carcinogenic efTecU u due to the different methodi of time weighting uaed to atiroau the value



Table P-2

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Rcaaonabl* Maximum Eipawm

BlBdcwdl Landfill SMe
DuPaf* Cowrty, Uteofe

Source Am: Landfill
Medium: Ambient Air - Off Landfill

Population: Recreational Utcr
Land DM: Current Uae Scenario

CHEMICAL OF
POTENTIAL CONCERN

NONCARCINOGENS (mg/kg-d) CARCINOGENS (mg/kg-d)

Inhalatii

VOLAHLE3
OuarawMOMM
Vinyl cUoride

l.l-DicMOTKfcnid
I.I

U-DiduoraHkiM (tnav)

1,2-DicklononpaH
TrichlonMdHM

4-Me«hyi-2

T.
Tol

kloK

Etkylbanene

Dickla

TrkalarofhniaMlnaM

4-elfcyll
1,3,5-TriMftyfeoizaM

SEMIVOLATILES
1,4-DicUaroboBUao

6.4E-IO
1.7E-OI
I4E-IO
3 IE-01
42E-09
4.3E-IO
67E-09
I.IE-07
4.96-09
l.TE-01
2.4E-09
95E-OI
44E-09
9 IE-09
I 5E-09
7.3E-OS
I IE-07
4 IE-10
1.IE-01
40E-OI
3 IE-01
3. IE-09
45E-IO
7.4E-10
1.4E-OI
3.4E-09
13E-OI

2.IE-IO
7.3E-09
36E-IO
16E-08
I IE-09
19E-10
X9E-09
49E-OI
2. IE-09
7.4E-09
l.OE-09
4 IE-01
I.9E-09
4.2E-09
63E-10
3. IE-01
7.5E-OI
I.7E-IO
7.6E-09
I.7E-OI
16E-OI
13E-09
I.9E-10
32E-IO
S.IE-09
2.3E-09
5.7E-09

3.0E-09

Note.

I For
nation, the dtfh die CDI (or nonaranaecnic n carcinogenic eflecb u due to die duTereM nethodi of time weighting laed u> otunale the vml ue



Table P-Ja

CHRONIC DAILY I.VI AKK AND ABSORHKI) IX)SK KSTIMATKS
KruMinulik- Maximum Kxpusure

CHKMICALOi'
POTENTIAL CONCERN

SKMIVOI.ATII.ES
Accnaprilhene

HUORIK
Phciunthrene
Anthracene

Huofanthene
Pyrene

Uutylhenzylphtlulale
Benz<Xg.h.i)pcryiene

Toul Carcinogenic PAIIs

MKTA1.S
Barium
Uad
Zinc

TIC GROUPINGS
Uen/rncs. oxygenated

Sul fides

HUickwrll 1-andflllSilf

Source Area
Medium

N()N(

Dermal Contact

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

DuPa^e C-nuoly,

Si lver 1 .ake
Sedimenl

'AKCIN<x;l :NS (mj/l

Uigcsuon

1 01- 09
1 91. 09
601: 09
2 3i;o9
2 91: 08
2 IL-08
1 OL-09
59L-08
I.6I--07

1.31:06
32L-07
1.31: 06

5 61: 09
5 61: 09

Illinois

Population
1 and Use

k g u )

Inhalation

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

l .andllse: ( 'urirnl I Ise Sccnuno

CARCINDC.LNSii i

[Vrniaj < V>nUtct

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

IUC

4 SI:
8.01:

2.61:
9.7I-:
1 U:
9.21:
4.41:
.'.SI:
ft. 81:

.V7I:
1.41:
5.61:

2.41:
2.41:

iuon

-10
-10
09
10

• 08
-tw
•10
08
08

07
07

-07

09
(W

[nJialjlitMl

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

Notes:

1. I-or nonca/cinogcnic effects, the chronic daily intake «T)I) is averaged over the exposure period, whereas lor carcinogenic effects , the ( 1 ) 1 is averaged over the l i f r i n m - lie 7(1
years). Therefore, the difference between Ihe CDI for noncarcinogcnic vs. carcinogenic effects is due to the different methods of time weighting used to estimate the value



Tablt P Jb

CHEMICAL OF
POTENTIAL OONfPBN

SEMIVOLATILES

B*yiM«zytahlk*IaU

° — (*•)" — "fciM

METALS
Banu*

Ziac

TIC GROUPINGS

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reimubk Maxlmui Eip4Mura

Blacfcwdi LudflU Sfcc
DuPift C«Mty, HUnofai

Source Area: Silver Lake
Medium: Sediment

_____NONCARCINOOENS (mgflcg-d)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

I.OE-09
19E-09
60E-09
2.3E-09
29E-08
2. IE-01
l.OE-09
9 IE-09
I.3E-OS
2.7E-M
27E-OI
I IE-08
7.4E-09
6.7E-09
3.9E-08

1.3E-06
3.2E-07
1.3E-06

5.6E-09
3.6E-09

Population: Recreational liter
Land UK: Current Utc Scenario

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

CARCINOGENS (rog/kg-d)

4.SE-IO
8.0B-IO
2.6E-09
9.7E-IO
1.3E-08
92E-09
4.4E-IO

5.6E-O9
I. IB-08
1.IB-08
4.5E-09
3.2E-09
2-9E-09
2.5E-08

J.7E-07
I4E-07
J.6E-07

Z4E-09
2.4E-09

hihalalioa

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Note:

1. For MMcarciBafeuc cffocU, the chronic daily intake (CDf) u averaged over the expoaure period; whercai for carcinogenic effect., the CD! U averaged over the lifetime (i.e., 70
yean). Therefore, the difference between the CDi for •OBCarcmofeuc v». carcougeMc effect! m due to the different methodi of time weighting uaed to eMimate the value.



Table P-4

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reasonable Maximum Eipoaure

Blacicwdl Landfill She
DuPafe County, Illinois

Source Area: Pine Lake Population: Recreational liter
Medium: Sediment Land Use: Current Uae Scenario

________NONCARCINOGENS (mg/kg-d)________ __________CARCINOGENS (mg/kg-d)
CHEMICAL OF

POTENTIAL CPNCEyN___ i^JBall C t̂tM* mgcstion JnhjjaJign, Dermal Contact hiytaaioji

METAL*
NA 1.3E-07 NA NA 14E-Og NA
NA 96E-07 NA NA 4. IE-07 NA

Note*
I. For •oacarcaBDfCBk affects, the chronic daily intake (CDT) ia avoraged over the expowre period; whereaa for carcinogenic effects, the CD) is averaged over the lifetime (i c , 70
yon). Thararbre, the Mtmm i baroMn BIB GDI for »nncarfininiintc vs. carcinogenic effects ia due to the different methods of time weighting used to estimate the value.



Table PS

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reasonable Muimiun Eipoaur*

Blackwcd Landfill She
DiiPifc Cewty, IIIUMM

CHEMICAL OF
POTENTIAL

VOLATILE*
Vary) chloride

1,1-Dir.lnrnat.Mi

METALS
Banuaa
Copper

ZJme

Source Area: Sand Pond
Medium: Sediment

_____NONCARCINOGENS (mg/kg-d)

Dermal C"-»--<

NA
NA
NA

NA
NA
NA

67E-1I
6.7E-II
4.0E-II

I SE-06
4 IE-07
I.4E-M

Population: Tmpincr
Land UK: Current UK Scenario

NA
NA
NA

NA
NA
NA

CARCINOGENS (mgfcg-d)

NA
NA
NA

NA
NA
NA

hi notion

29E-11
2.9E-II
I.7E-11

62E-07
2.0E-07
SJE-07

NA
NA
NA

NA
NA
NA

Note*:

For •oacarcilluguiUL c<bda, uW ckranic daily intake (CDI) ia availed over UK expaaura period; whereai for carcinogenic effocU, the CDI u averaged over the lifetime (i.
Therelbre, ttW difln«nte >Uniiiai Ifaa CDI for •oncarcino(eiuc vm. carcinogenic effect! ia due to the difleraot method! of time weighting mod to eatimalc the value.

.70



CHEMKALOF
POTENTIAL

SEMIVOLATILES

Total Canwfenic PAth

METALS
Silver

TIC GROUPINGS

Table P-6a

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reasonable Maikniim Eiposurc

Blackwrll Landfill Site
DuPacc County, Illinois

Source Am: Landfill
Medium Soil

Population: Recreational Uier
Land UK: Cmml UK Scenario

NONCARC1NOGENS (mg/kg-d)

NA
NA
NA
NA
NA

NA

NA
NA

25E-09
4. IE-09
36E-09
29E-O9
iTE-OI

26E-OI

1.6E-09
3.3E-09

NA
NA
NA
NA
NA

NA

NA
NA

CARCIN(X;p.NS (mg^g-d)

Dqmal ConUcl

NA
NA
NA
NA
NA

NA

NA
NA

Ingcation

1 IE-09
I.7E-09
1.6E-09
1 2E-09
1 2E-0*

1 IE-0*

68E-IO
14E-09

NA
NA
NA
NA
NA

NA

NA
NA

Notea:

I. FocMocaremofauc«a
y«n). Thenfera, UM difb

eta, the dvaaic daily intake (CDO » averaged over the ecpoaurc period, whcrau for carcinogenic cffecta, the CDI u avenged over the lifetime (i.e., 70
> the CDI for noncarcioogeiiic vi. carcinofenk eflecta ia due to the dificrcnt methoda of lime weighting uaed to estimate the value.



Table

ClIliMICAl.OF
[•OTENTIAL CONCLRN

SKMIVOLATII.KS
Chenanlhtene
tluonuithene

Pyrene
Hen7o(a)Mi(hraceiie

Chryjcne
l)ciuo(b)fluoru>lhcnc

Denzo(*)|«yrcnc
IderuX 1 .2.3-cd)p yrtne
I3en7.o(g,.h.i)ficrylenc

MKTAI.S
Silver

i ir GROUPINGS
Hen7encs. oxygenated

PAIIs.nonTCI.

CHRONIC DAILY INTAKE ANU ABSORBED DOSE ESTIMATES
Reasonable Mailmum Eipmurc

llbxkxrll UndllllSllr
l)ul'a|(r < f lunty, Illlniil^

Souicc Area I ̂ ind
Medium Soil

NONCAHCINLXiliNS (t

Dcunal Contact

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

ImysUun

2.M-.-09
4.11; 09
Vft i ; 09
2.M-. 09
2.9li 09
6.7F. 09
6.7li-09
2.8I--09
2.6I:-09
2.91: 09

2.6F.-08

1.6I--09
3.31: 09

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

( ' i i i K - n l I Isc Si vn;n in

____________CAI<t'INlx; |- .NS(in tvkf i l l

IX-imal (.'onl.nl

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

jn^cslion

1 . 1 1 . 09
1 . 7 1 - : - 0 9
I Oh 09
1 I I ' . 09
I..'!-. 09
2 9 i ; ( )9
2.91- 09
1.21'. 09
I . IF--09
I .2 I ' -09

1 . 1 1 . OS

ft.81'. 10
1.41: 09

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

Notes

I. For noncarcinogcnic effects, the chronic ilaily intake (Cl)l) is averaged over the enposuic |xriuxl. wlieicas for carcinogenic e f f e c t s . UK- ( 111 is »\ci: ige<l ovi-i Uic l i k i i m c d c . l()
years). Therefore, the difference helween the ('1)1 for noncarcinogenic vs. carcinogenic effects is due to the different methods of lime wtif hung usol in cslnn.iu- UK v; i l tn

n<lu>/)ol»'6U72inu/KAI/RI1<.Xl^
7/IV94



Tabli- l'7

C H R O N I C D A I L Y I N T A K K A N I ) A H S O K I I I l> DOSK KSTIMATKS
Reasonable Muxiinuin Kiposures

Bluckm-ll l .undnilSiU;
l)ul'u|>e C'uunly, Illinois

Source Aica. Si lver Lake
Medium Surface Water

rn|mlaiitm. Reclea l ionul l ]ser
Land Lse: Cuiicnl ('so Scenaj in

CHiiMICALOF
PUTLNTIAl CONCERN

MKTAI.S
Aluminum

Barium
Uad

Manganese

TIC Groups
Klhers, cyclic

N ( ) N ( ' A K C I N ( ) ( i | - N S ( r r i g ; k g d) ('AkCIMXil•:NS (ing-kg ill

Uenngl C'onmt I

2.6L 05
I Jli-06
9Jb 10
3.IL06

3.5E-07

561-05
2.9K 06
5.01- (17
68K 06

3.KI-! 07

Inhalalion

NA
NA
NA
NA

NA

IV' rnra l Conlacl

l . l l i - 0 5
5.6L-07
4(lli 10
1.3I-.-06

1.51- 07

IllgCSlloll

2.41: 05
1.2I :. 06
2.2I-; 07
2.9I-; 06

i; o7

NA
NA
NA
NA

NA

Notes:

I l;or noncaivinogenic effects, the chrome daily intake (CDI) is averaged over the exposure (x'nod. whereas lor carcinogenic e f fec t s , the < '1)1 is averaged over Hie l i f e tune tie . 7o
years), 'llicrefore, the difference belwetn the C'DI few noncarcuiogemc vs. carcinogenic elletis is due to the diflerenl methods of tune weighting used to estimate I!K- value

mdux
7. 1\'J



Tahlr I' K

CHRONIC DAII .V I N T A K K AND AHSOKHKI) IX)SK KSTIMATKS
Reasonable Maiiimun Kipusum

Blm-kwell Landfill Site
»ul'a|>e County, Illinois

Source Area. 1'ine Lake Population: Rei-ieaiional Usei
Medium: Surface Waler l.aiid Use: Cuiient Use Stvnaiio

_________NONC'AkriNOGI-NS (m^'kg d)_________ __________CARC'IN(X I I - N S (myykp .1)
CIIHMICAI.O1-

POTLNIIAJ. CXWliRN IJemial ConUcl Ingeslion Inhalaiipii IVnnal C 'i>nl;u-| ll!£esUL>n U!bJ!a!L

MKTMJS
Manganese I.OM-06 2.2l-:-06 NA 4.3L-07 9.41-: 07 NA

Notes:

I. For noncaR'inogenicellec'ts, the chronic daily intake (C'DI) is averaged over Iheexposme jvnod; wheieas loi caicinogenic el feels. Ilk; ( ' l ) l IN averaged over die l i l e t i i ne ( i . e . . 7(1
years). 'Iherefore, the difference between the C'UI for noncaicuiogenic vs. caicmogenic elleas is due to the dillerent methods of tune weighting used to estimate ilk- value.

mJux/j.>b»;67JIKKVRAVRM XLS
7/15/94



Table f-9

I I I R O N I C DAILY INTAKK ANI) ABSORBKI) IM)SK KSTIMA IKS
Reasonable Minimum Kxposures

Hlackwell Landfill Siu:
I)uPat>e County, Illinois

Source Aiea: Sand Pond
Medium: Suiface Walei

Population: I lespasser
Land I 'se: ("IUTCIH I'sc Scenario

N()NCARCIN(Xil-:NS(mg/kg-dl
ClitMICALOF

POTENTIAL CONCbRN

METAI^
Barium

Manganese
Sodium

TIC Groups
Acids, non-cyclic

CARCIN(X:i-.NS (nip, ky di

Dermal Conutcl

I.7K-06
2.9K-06
3.3E-03

I.5K-07

Ingesnon

3.6U-06
6.3li-06
3.5I:-03

3.81-:-07

NA
NA
NA

NA

7. Hi 07
I 2i: 06

ine.cslion

1.5I-! 06
2.71. 06
I SI--0.1

I (si: o7

NA
NA
NA

Noles:
1. 1 or noncarcmoge nic effects, the chronic daily intake (Cl)l) is averaged over the exposure |x-mxj, whereas lor carcinogenic el lecls. the ('!.)( is aveiaged ovei Itu' lili-iiine ( i .e. . 70
years). 'Iherefore. the diflerence between the (1)1 for noncarcinogeruc vs carcinogenic effects is due in the diffeienl methods of tune weighting used to estimate the v.iltn-

mdux/>.bi;672IIO(VRA3/RI XI-S
7/1 V«4



Table P-l«a

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reasonable MaiuuHB EipoMin

Blackwdl LandM She
DiiPagc CwMy. UaBefc

Source Arc*: Silver Lake Population: Recreational User
Medium: Fish Land UK: Curronl UK Scenario

________NONCARCINOGENS (mytg-d)________ _________CARCINOGENS (mg/kg-d)
CHEMICAL OF

POTPNTIAI.

•EMIVOLATILES
2 IE-01 I 2E-0*
50E-OI 2.2E-OS
l.6EJn 69E-0«
6. IE-01 2.6E-01
7.9E-07 3.4E-07

Pynw 57E-07 2 SE-07
Beuo(|Xi)|»rylaie IOE-OI 4.4E-09

2 8E-OI I.2E-OI

Note*:

I. For •oacaicmogemc effects, me chronic daily intake (CM) is avsnged over the exposure period; whereas for carcinogenic effects, the GDI is averaged over the lifetime (i.e.. 70
yean). Therefore, the difference bsTusiai the CM for •oncarcinogeaic vs. carcinogenic effects is due to the different methods of lime weighting need to estimate the value.



TaMePKb

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reamablc MuMBuaa Eipeaurc

Bladml LandflU SHe
DuPif* CM»ly, lUMMfc

Source Area: Silver Lake Population: Recreational U«cr
Medium: Fun Und UK: Current Uae Scenario

________NONCARCINOGENS (mg/kg-d)________ _________CARCINOGENS (mg/kg-d)
CHEMICAL OF

POTENTIAL COh)TPB>j tnff^itm hiacalion

ICMIVOLATILES
2 IE-01 12E-08
50E-OI 2.2E-OS
1.6E-OT 69E-08
6. IE-01 2.6E-OS
7.9EX)7 3.4E-07
3.7E-07 2.5E-07

B*Mo(a)a«ftnoeBe I.7E-09 73E-IO
Chyme 2.3E-09 99E-IO

Bauo(e)fluoraallMae 4.7E-09 2.0E-09
B«Bjo(k)<h»nnothoM 4.7E-09 20E-09

Baua(a)pyraH I.9E-09 7.9E-10
Uowd^^dlpynM 1.3E-09 S.JE-IO
Dibau<a>)>«lnc<»e I 2E-09 ) OE-10

IOE-01

1. For MMcarcaiofBMC •flecte, the dmaic daily inukc (CDf) u ivcnged over the expowre period; vkeraaa for carcinogenic efiecla, the GDI ia avenged over the lifetime (i.e., 70
ywn). Thanfbn, ttW diChfOBce betmaa the dM for •ancarctnogcnic vi carciBOfOBtc afleda ia due to the different methoda of lime weighting uaed to catimale the value.



Table P-l la

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
ReaxNubt* Mailnwni Eipoa*r*

Landfill Sk«
DdPage Cewty. llUnoto

Source Area: Silver Lake Population: Suhiiiteace Fuhermen
Medium Fiih UndUte: Currant UK Scenario

_______NONCARCINOGENS (reg/kg-d)________ _________CARCINOGENS (mg/kg-d)______
CHEMICAL OF

POTENTIAL CONXTJJN, 1»f^iaf higotion

SEMIVOLATILES
1 5E-06 6.4E-07
2.7E-06 1 IE-06
I6E-06 3.7E-06
3.2E-06 1.4E-06
4.2E-0) I.SE-03
30E-05 I 3E-05
53E-07 23E-07

Total CarCMOfMcPAHt I.JE-06 6.4E-07

Nota:

I. For Boocarcinofeaic effecta, the ckroaic daily iauke (dX) u avenged over the expwurc period; whereai for carcmofoiuc effecla, the CM • avenged over the lifetime (i.e., 70
yean). Therefore, the diflunmx liUnuua Ik* CDI far •oacarcBofeok vt. carcinogenic efiecu u due to the different nwlhodi of tine weighting wed to animate the value.



TiMcP-llb

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Rnmublc Mulmm Eipoavn

BlackweD Landfill SM«
DnP»c* C«wty, llUnob

Source Area: Silver Lake Population: Sufaeiitencc Fiahermcn
Medium: Fiah Land UK: Currant U»e Scenario

________NONCARCINOGENS (mg/kg-d)________ __________CARCINOGENS (mg/kg-d)
CHEMICAL OP

POTENTIAL CONCERN
SEMIVOLATILES

I.5E-06 6.4E-07
2.7E-06 I IE-06
I.6E-06 3.7E-06
3.2E-06 I 4E-06
42EX» 1 IE-05
30E-05 1 3E-05

Boazo(>)Munc«M 9 IE-OI 3.9E-OI
1 2E-07 I.2E-OI
2.5E-07 I. IE-07

B«no(k)fluonMlMM 2.5E-07 I IE-07
BenodlpynM 9.IE-OS 4.2E-0*

Idc*o(l.23-«d)pynpo 6 IE-08 2.9E-OI
Dibo«<a»a.<kne«M 6.2E4)» 2.7E-OI
B««a((Xi)F«yioMi 5.JE-07 X3E-07

Note*:

1. For •ancaccinate^c effocta, the cfcrauc daily intake (OX)'» averaged over the expoam period, whcrcu for carcinogenic erTecta, the CDI u averaged over the lifetime (i.e.. 70
yean). Therefore, the difibnace between UK CM for lOK^dwflenic vi. caronofeeK effecta ia due to the diffen^



Tuble H- 1 2

CIIKOMi DAII. l IN I AM AM) AltSOKHH) IM)SK KS I IMA I'KS
Reasonable Maximum Kxpusures

BLukwrll landfill Site
County, Illinois

Solute Aica landfill
Medium Ambient Ait ( >n I aiullill

Copulation On Site Woikci
I and Use Cuiirnl 1 Isc Sicnano

CHEMICAL 01
POTENTIAL CONCERN

NONCARCIN(K;|- .NStmg/kg-di

Inhalation

C A R C l N ( K i l : N S (

Inhalaiion

g d)

VOIATII.KS

Vinyl chloride
Chloroelhme

Mcthykne chlondc
Acetone

l.l-Uichloroelhcne
l.l-l)lchloruclhaiK

1.2 Dichloroelhcne (cis)
1 .2-Uichloroelhenc (trans)

2 Buumuite
1.2 Dichloropropane

Tnchloroethcne
Benzene

4 Melhyl-2-pcnlanmie
2-llenanonc

TcUachlnnicIhcnc
Toluene

Clilorobenzene
l:lhylbciucnc

Xylenes (mined)
Dichkxodinuoromelhane
OichloroleUafluoroelhane
Trichlorofluoromclhane
Tnchlorolnfluaroctlune

4 ethyl toluene
1.3,5-Trimelhylhcnzcnc
1.2,4-Tnmelhylbcnzene

.SFiMIVOI.ATII.hS
l.4-I)ichlorobenzene

.' .41: (»
6 .41. OH
V I I . (W
141. -07
1.6I-.-08
I 71: -09
2.51:08
4 2I-.-07
181:08
6.4H 08
9.0I-.-09
3 61: 07
161:08
V7I: 08
5 51: 09
2 71. 07
6 61: 07
I 51: -09
6 61: 08
151:07
1-11:07
121:08
1 71. (W
281:04
5.IH-08
201-08
4 9 1- -08

261:08

861 10
2 M: 08
I . I I - . IW
S.Oli 08
S.M-..09
601: 10
8 .y|: (W
151:07
661. (W
2. Mi-08
1 21: (W
1 <l 07
541:04
1 . M: (18
2 01 (W
4 81. 08
>. !|. 07
5 .41: 10
2 41: 08
5 .Mi 08
501.08
4. Ih 09
5 9 I : - I O
9Kh 10
1.8L08
7 . I I : ( W
1.81:08

921:04

1 For noncarcmogenic effects, the chronic daily intake (CD1) is averaged over Ihe exposure period; whereas for carcinogenic cffccls, the (1)1 ,s averaged oici Ihe l i l t l ime (i e III \ c a i M
Therefore, the difference between the (131 for noncarcmogenic vs. carcinogenic effects is due lo Ihc diffcrenl melhitls nl nine weight ing used to es t imate Ilic v a l u e



Table P-IJ

CHRONIC DAILY I N I A K K AM) AHSOKHKI) I M > S K KS I IMA I KS
KruMinuhlr Maximum Kxposurrs

BuKkwrUlj indBIISi lr
DuPugr Count), Illinois

Source Area. l-andfill Population On Site Woikcr
Medium Ambtenl Air O l l l anil l i l l I and Use Currcnl Use Scenario

N ( ) N ( ' A R ( INIX1IJ4S (mg/kg-d) CAKCINOi M.NS (
CHEMICAL Oh

POTENTIAL CONCLRN _ InluUmn ..LnlwUiusL.

VOIATH.I-S
ChlofomeliwK 4 M: W I /I- (W
Vinyl chlonde 1 2 1 . 0 7 4 41! OS
CTJocoelhmc 6 01. -09 1.1V.-M

Methylcnc chlonde 2 7h 07 ') 61. 08
Acelone 3.0I--08 I 1 1; OS

1.1 DichlofoclheiK -V2I! 09 1.21:09
U-Dichloroclhanc 4 81. OX I 1\ .08

1.2-l>chIoroclhciK(tis) 811:07 2 9 1 . 0 7
l,2-DichlococlhcrK(lrans) .1.51: -08 I. .11: 08

2-Bul«ionc 1 . 2 H 0 7 4.41:08
1.2-DK.Horopropanc I 71: 08 6 . l l i - ( W

TnchloriKlheiK 6 81: 07 2 41: 07
Benzene .1.21: 08 I II: OS

4 Methyl 2 pcmanone 7 01: (W 2.5L-08
2 llciuionc I II: -08 .V8I: 09

Tcu-»chloroclhene 5.11 07 191:07
Toluene I.1I-.-05 4.51:07

Chlorobenzenc 2 91: -09 I 01: <W
hlhylberuenc I 1I:-07 451:08

Xylenes (mued) 291:07 1.01.07
Dichlorodinuoromethanc 271:07 971:08
l)ichlarolelrafluui»elhiMK 2 2I:-08 7 ,9L -09
ThcnJaronunromelrune 3.21:09 1.11:09
Tnchlorotrinuoroelhane 5 31-! 09 l.9h()9

4-elhyl toluene 9.8K-08 1 51: 08
I ,.1.5-Tnmcthylbcnzene 3.81:08 I 41: -08
l.2.4Tnmclhylbcnzene 9 51:-08 341:08

1.4-Dichlorohenzene 5.01:08 181:08

I. Ikx noncarcinogenic effects, the chronic daily inuke ((1)1) is averaged over the exposure period; whereas for carcinogenic effects, the (1)1 is avcrjgt-il ovci ihc l i l t -
Therefore, \he differtnce between the CD1 for noncarcmogcnic vs carcinogenic effect* is due to the different methods of time weigh t ing used to es t imate the va lue



Table P-14a

CHEMCALOF
POTENT! Al

•EMIVOLATILES

Total CarcnwfBnkPAHi

METALS

Zinc

TIC GROUPINGS

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
ReaMMhie Mulmn Expouir*

Blackwd Landfill She
DiiPagcCMnry.lllbMh

Source Area: Silver Lake
Medium: Sediment

_____NONCARCINOGENS (mg/kg-d)

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

I. IE-09
2.0E-09
6.3E-09
2.4E-09
3 IE-01
2.3E-OI
1. IE-09
6.2E-OI
1.7E-07

14E-06
3.4E-07
I.4E-06

59E-O9
59E-09

Population: On-Sile Worker
Land UK: Current Vte Scenario

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

CARCINOGENS (mg/kg-d)

Drnml ConUct

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

3.9E-IO
7.0E-IO
2.3E-«9
I6E-IO
I IE-08
S.IE-09
3.9E-IO
2.2E-08
60E-0*

JOE-07
I.2E-07
50E-07

2. IE-09
2 IE-09

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Notts:

1. For aoncarcinogenic effect*, the chronic daily intake (OX) is avenged over the expature period; whereat for carcinogenic effect*, the GDI it avenged over the lifetime (i.e., 70
yon). Thanfan, ttm difieranoe butnum the CDi for noncarcmogenic vm. carcinDgenic effoctt • due to the different method! of time weighting wed to eatimatc the value.



T.bteP Mb

CHEMICAL OF
POTENTIAL

SEMIVOLATILES

B—M(

U*o(l.2J-cd)pyn»»

METALS
Bariw

Zinc

TIC GROUPINGS

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
RcMoMblc Mulnmn Eipomra

Blarkwdl Landfill She
D*P*t* County, IlluMli

Source Am: Silver Lake
Medim:

NONCARCINOGENS (mg/kg-d)

Population: On-Sile Worker
Land Die: Current UK Scenario

Dmnil

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

1 IE-09
2.0E-O9
6.3E-09
X4E-09
3 IE-OS
2.3E-OI
1. IE-09
1 OB-01
I4E-OI
Z8E-08
2 IE-01
1. IE-01
7.7E-09
7.0E-09
62E-OI

I.4E-06
3.4E-07
I.4E-06

5.9E-09
J.9E-09

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

CARCINOGENS (mg/kg-d)

Dermal C d

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Inacilioo

39E-10
70E-IO
23E-09
86E-IO
1. IE-08
1 IE-09
39E-IO
3.7E-09
4.9E-09
10E-08
l.OE-08
4.0E-09
2.8E-09
2.5E-09
2.2E-08

5.0E-07
I.2E-07
5.0E-07

2. IE-09
2. IE-09

bhibUU

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Note.:

1. For
yon).

efltGU. the chnnk daily kiUkc(aM)btvan

mdui!/)oU/M71l<XVItAVRMB XLS
7/IW94



Table P-15

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reatoubk Maibnuan Eipoaun

Blacfcwdl LandfiU Sate
DuPag* County, IHtaak

Source Area: Pine Lake Population: On-Site Worker
Medium: Sediment Land UK: Current Uw Scenario

________NONCARQNOGENS (my/tfd)________ _________CARCINOGENS (mg/kg-d)
CHEkOCALOF

ppTEMTIAI^ pONt^tt^___ DjejmaXCjHlu^ |ogej|ia| Inhalation PjgmjkLCojgfl̂  htffrtrilil

Notat:

METALS
NA 1.3E-07 NA NA 4 7E-OS NA
NA 10E-04 NA NA 3.6E-07 NA

, Ik* ckraBic daily Make (CDO • avenged over Ike opowrc period; oheraat Cor carcioogcnic effccta, the CDI ii avenged over the lifetime (i.e., 70
I MM CDI for •oncafcinagenic vt. cari'nuigum cffecU ii dm to the differanl nelhoda of lime weighting need to aatimate the value.



Table P-l6a

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
ReuoMbk Maximum Exo

Blacfcwril Landfill SHc
DnPa(* OMtty. I

Source Area: Landfill
Medium Soil

Population: On-Site Wetter
Land Uee: Curraal U*e Scenario

CHEK4JCALOF
PQTENTA

NONCARCTNOGENS (mgAg-d) CARCINOGENS (mg/kg-d>

SCM1VOLATILES

Total Carcaaofcaac PAHi

METALS
SiKv

TIC GROUPINGS

PAHi,*a»-TCL

NA
NA
NA
NA
NA

NA

NA
NA

I7E-09
2 IE-09
23E-09
2.0t-09
l.tE-OI

UE-OI

1 IE-09
X3E-09

NA
NA
NA
NA
NA

NA

NA
NA

Domal Contact

NA
NA
NA
NA
NA

NA

NA
NA

60E-10
9.9E-IO
S8E-10
70E-10
66E-09

63E-09

39E-10
I. IE-10

Inhalation

NA
NA
NA
NA
NA

NA

NA
NA

1. For •oacairiiirnnmc offccta. the cfcronk daily atak« (GDI) • averaged over the cxpotun period; tufaereaa for cafciooge
yoan). Thctcfore, A* difibrawe betvma Ifaa OX for •oncaiciaofcnic vt. carcino(ciuc effocla u due to the different notaoai of time «ci(htui| mad to climate the value.

effecla, the CDI U averaged over the lifetime (i.e.. 70

«K»D!/jobi/«fl7JI»VRA3fllO XLS
7/19*94



T.Me P 16k

CHEMICAL OF
POTENT) AJ

SEMIVOLATILES

METALS
SiNw

TIC GROUPINGS
BaBM.i«yrUlW

PAtk.Ma-TCL

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
RraaeaaMe Mritn—n Eipoanre

BlackwHI La^MI SIU
DvPag* Cowry, 1

Source Ana: Undfill
Soil

PopuUtion: On-Silc Woiker
Law! U»e: Cumnl UK Scenario

NONCARCINOGENS (affkf4)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

1.7B49
2.SE-09
2.5E-O9
1.1E-09
2.0E-09
4.5E49
4.3E-09
I.9C49
1 IE-09
2.0&49

1 IE-01

1.IE-09
Z3E-09

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

CARCINOGENS (mg/kg-d)

6.0E-IO
9.9E-IO
I IE-10
6.0E-IO
70E-10
I.6E-09
16E-09
67E-10
6.3E-10
7.0E-IO

6.3E-09

39E-IO
I. IE-10

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

I. For
ywn).

cffcctt, the cbouc daily inUlw (OX) a avenged over Ibe expoaura period; whenu for carcinogenic effect*, the CDI ia avenged over the lifetime (i.e., 70

miki«/jabiM071l(»«AVItOB XLS



Table P 17

CHRONIC DAILY INTAKK AND AltSOKItH) DOSK KSTIMATKS
Reasonable Maximum Exposures

Hlackwell I.and fil l Si U-
Dul'age County, Illinois

Source Area: Silver Lake
Medium: Surface Waler

Population: On-Site Woikei
Land Use: Cunenl Use Si-enario

CHKMICALOF
POTEN'nAL CONCBRN

METALS
Aluminum

Barium
Uad

Manganese

TIC Groups
lohers, cyclic

NONCARCIN(XiKNS (mg/kg d) CARCIN(K; i - ;NS(mj! /kg . t l )

Dermal Contact

3.0K-05
1.5t-()6
1.1U-09
3.7H-06

4. IK-07

Injieslion

6.61-: 05
3.3K-06
.•).'>!•: 07
«oi-;-o6

NA
NA
NA
NA

NA

Dcimal Conlacl

I 1K 05
5..M- 07
3.9K 10
1..1K (X)

1.51-: 07

: os
:. 07

h 06

Inhalation

NA
NA
NA
NA

Notes:

1. l-or noncarcinogemceffects, the chronic daily intake (CDI) is averaged over itie eX|K>siue |>eiuxl; whereas lor can mogfim i-ffeels, tin: ( ' I ) I is avi-iaged ovci Ihe l i l i - l i n u ( i . e . , 7O
years). 'ItKrefore, the differemx- between Ihe CDI for nunuaicinDgcmc vs camnogenic eflecls is due to the diffeieni metlxxls of tune weighting used lo estimate the value.

mdu>.j,,bs.672l |(X).RA t/KH XI-S
7. 15/'>4



Table I'-18

CHRONIC DAILY INTAKK AND AltSOKBH) IH)SK KSTIMATKS
Reasonable Maximum Exposures

Hlaik»elll .undflllSllc
DuPage County, Illinois

Souive Area Pine Lake I'upulalion: On Site Winker
Medium: Surface Water Land Use: ("uiienl Use Scenario

_________NONCARCINOGKNStmg/kg-d)_________ __________CARCINCX i l - N S (nigykg J)_______
CllliMICALOi-

POTENTIALC'ONC'bRN DermalContact Ingeslion Inhalation IX-nnal Contact lngc.slion !jliu!!ii!i"i!

METALS
Manganese I.2K-06 2.6E-06 NA 4.2K-07 9.21-07 NA

Notes:

1. HOT noncarvinogenjt e (lefts, Ihe chronic daily intake (CDI) is averaged over Ihe exposure |Kiiod; whereas for caii-mogenic effects. Ihe ('l)l is averaged over tlic l i fe t i in . - lie ,7 ( )
years). Therefore, Ihe difference between the GUI for noncarcinogemc vs carcinogenic elfects is due to the difleienl methtxls of tune weighting used to estimate Ihe value

mdux/jobi/6721 IIXVRAi/Ry XI-S
7; 15/94



T.McP 19

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Rc*M»Mc MubMMi Elpomrri

BlKfcwcfl Landfill SU<
DttPifc CwiMy, Illfeofc

Source Are.: Landfill
Anbienl Air - Off-tile

Population: Off-Site Reaidcnt
UndUio: Currom Vie Scenario

NONCARCINOGENS (m^f-d) CARCINOGENS (mf/l^-d)
CHBMCALOF

POTENTIAL CONCERN

1,1-Di
l.l-Oi

U-Oidrio
2

41
Tri

4-Mc<hyl-2 n«liii»«
2-HouMM

SEKflVOLATILES

4.9E-09
I3E-07
64E-09
19E-07
32E-OI
35E-09
5 IE-01
I.7E-07
3 IE-01
13E-07
1 IE-01
7.3E-07
3.4E-OS
7.5E-OS
l.l&OI
5.6E-07
1.3E-06
3 IE-09
I.4E-07
30E-07
29E-07
2.4E-OI
34E-09
5.7E-09
I.OE-07
4. IE-OS
I.OE-07

53E-OI

2. IE-09
56E-OI
2 IE-09
I.2E-07
14E-OI
1.3E-09
22E-OI
3.7E-07
I.6E-OS
5.7E-OI
7.9E-09
3. IE-07
I.4E-OS
3.2E-0*
4 IE-09
2.4E-07
J IE-07
I.3E-09
5 IE-0*
13E-07
1 2E-07
I.OE-Of
1 5E-09
2.4E-09
4.5E-OS
1.IE-OS
4.4E-OS

2.3E-OS

I For nonwogcmc cffectt, ttic dnnic <Uy mukc (OX) • «mpj ana d» cxpaMre period, wham for cwcino^nK cITccti, the GDI u na êd over the lifeline (i e . 70 yon)
cnncc between ttx CDI fa vunmunotpnc n »»imiij|f»ur >ff~<... A» io th. ABW^J -^4iww<. «f t.—



Table PI*

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
ReooMbk MUMMMI EspOMrei

Blacfcwdl LaadflU SMc
DuPagc Cewty, HUM*

Source Area: Private Welb
Medium: Grounhnter

Population: Off-Site Kendo*
Land Uae: Current Uae Scenario

CHBMKALOF
POTENTA

NONCARCINOGENS (mgAg-d) CARCINOGENS (mg/kg-d)

VOLATILE!
1.1

U-Piri-l nni *•«(€•)

PE8T1CIDK/PCB

4.4--DDB
Badki*

4,4'-DOD
Eavlrai Aldehyde

METAL*

Nkkal
Silvw

TICGrana.
racai<KM,bni

HydnxartM»,cyclk

7.9E-OI
1.9E-07

I.IE-01
JOE-07
25E-OI
X IE-07
45E-09

7.7E-07
2.0E-07
6.7E-OI
6.7E-02

HE-05
3. IE-OS

3.3E-05
6.5E-05

3.3E-07
3.3E-07
4.6E-07
ZOE-07
9.IE4U

2.7E-04
7.0E-04
39E-05

6.5E-05
16E-04

5.9E-OS
1.2E-04

OOE+00
OOE+00
OOE+OO
O.OE+00
OOE+OO

OOE^M
OOE+OO
OOE+OO
O.OE+00

OOE+OO
OOE+00

3.4E-OI
7.9E-OS

7.6E-09
I.3E-07
1. IE-01
I9E-OI
I9E-09

3.3E-07
I6E-0*
2.9E-OI
2.9E-02

6.4E-06
I.3E-05

1.4E-05
2.SE-05

I.4E-07
1.4E-07
2.0E-07
I4E-08
4.2E-OI

1 IE-04
3.0E-04
I.7E-05
5.0E+OO

28E-05
7.0B-OJ

InhaUlion

2.5E-05
3.1E-05

OOE+00
OOE+00
OOE+00
OOE+OO
OOE+00

OOE+00
O.OE+00
OOE+00
OOE+00

OOE+00
OOE+00

Nolm:

I. Form
TOywn).

Hecta, Hw GDI u averaged over the liretimc (i.e.,
I of one weighting wed lo eatimale the value.



Table P-2U

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

Blackwdl LuMllUI She
D*P*c* CawMy. Mhwb

Some Ana: Landfill PopuUtioa: Contraction Wofker
Modiw: Ambient Ak - OB L«wtfill (Dm) UndUe: Cwrcot UM Sontrio

NQNCARONOGENS (mgltt-d) CARCINOGENS (mgltg-d)
CWkACALOF

PO1EKTIAL CONCERN

SEMVOLATLES
1.3&09 56E-IO
Z IE-09 92E-10
I9E-O9 (.IE-10

I 16E-O9 67E-IO
Tnlil"ii • jam mih 14E-OI 6.2E-09

METALS
SiKv I.4E-M 6 IE-09

it I.5E-IO 3.6E-IO
PAHl.Mt.TCL I IE-09 7.6E-10

c •OnM. tht cfcramc iWy imk* (CtX) • fm&t am d» afomm period; whmai (a tmcmwfnc efliacU. the GDI n •Hngnl <wa the lifdinK (i c. 70 yon).
> *• CM far maranofaiic w. afonagmc ttttOM is dm to tfic <tff«re« •dhodi of QBK wcighUn( wed to MlaMlc the nlue.



Tab*. P lib

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Keaaoaabte Maximum Exposure*

Blackwril Landfill She
DuPaf.Cou.ty, Illuwk

Source Area: Landfill Population: Contraction Worttcr
Medium: Ambient Air - On Landfill (Dual) Land UK: Cuncnl Uee Scenario

NONCARC1NOOENS (mf/kg-d) CARCINOGENS (mg/tg-d)
CHEMKALOF —————————————————

POTENTI Al. CONTPR N hJnl.li™ IniullUon

SEMIVOLATILES
1 3E-09 36E-IO
2 IE-09 92E-IO
I9E-09 I IE-10
I.3E-09 56E-IO
1.6E-09 67E-IO
36E-09 HE-09
3.6E-09 1 3E-O9
I.5E-09 62E-10
I.4E-09 60E-IO

Dibaa(aJi)Mlkn<MW OOE^OO OOEKK)
B»«o(I.h,i)p«.y<u» I6E-09 6.7E-IO

METALS
Silver 14E-0» 6. IE-09

TTC Group.
BeozaM^ axyieuud 15E-IO 3.6E-IO

PAHt.«»-TCL 18E-09 7.6E-10

1 For «»arcinI»mice«K«i.*edmJiiK<kily intake (CDQitava^riow the eiô ^
nMntion. *» difltnnc* bttmn Ac CM (or nanvanotenic m <vaiu«mK<rI*cUi>(iuclolhedifrmrtne>hodio^tiiiir wci«taii«Lwdu>aIiin«ethe nluc



Table P-Ma

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
ReaaoMMe Muiawai Eipeeura

Blackm* LawHU Site
DuPafcCwaBty.IIUiMla

OEMCALOF
POTEMTA

•UOVOLATlLn

TeUlCatimgiii-PAHl

METALS

TIC GROWINGS

Source Area
Medium: Sot)

Population: Contraction Water
LandUee: Care* Uae Scourio

NONCARCINOGENS (mg^H)

NA
NA
NA
NA
NA

NA

NA
NA

S7E47
94E-07
14E-07
4.7E-07
63E-06

6. IE-06

J.7E-07
7.7E-07

NA
NA
NA
NA
NA

NA

NA
NA

NA
NA
NA
NA
NA

NA

NA
NA

CARCINOGENS (mg/kg-d)

I.2E-09
1.3E-OI
1 2E-08
9.6E-09

I6E-OI

53E-09
1 IE-01

NA
NA
NA
NA
NA

NA

NA
NA

Note*:

I. : tttiy mlakc (CM) ia avcn|od over UM exposure period; wfaorou for caronogmic effect*, dte CM • avenged ow the lifetime (i.e., 70
i •• CDI far •OKaRiBOfgaic va. caicaoofeiuc offecta tt due to the diffenot nethoda of taxi miiN^g wed to eatimalc Ike value.

7/IWM



Table P-22b

CHEMICAL OF
POTENTIAL

SKMTVOLATILES

Total Carcaugaw: PAH)

METALS
Sirwr

TIC GROUPINGS

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Reasonable MuaatWB Eipomrc

Blacfcwdl Lawinil SMc
DoPac* Cowry, lUteob

Source ATM: LwxUill
Modiw: Soil

Population: Comtruction Walker
Land U*e: Cuncnl UK Scenario

NONCARC1NOGENS (mf/kH)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

5.7E-4)7
94E-07
I4E-07
J.7E-07
6.7E-07
1.IE-06
I5E-06
64E-07
6. IE-07
67E-07
OOE^OO

6. IE-06

3.7E-07
7.7E-07

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

CARCINOGENS (mg/kg-<l)

Dermal Cfligafl

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

»2E-09
1 3E-08
I.2E-OS
I.2E-09
9.6E-09
2.2E-08
22E-0*
9. IE-09
I6E-09
9.6E-09
O.OE^OO

S.6E-OI

J.3E-09
1. IE-01

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

Notea:

I. Per UK ckroaic «aily intake (OH) i* avcnied over the opoaun period; whereat for carcinogenic effecta, (be CD! i. averaged over the lifetime (i.e.. 70
*"*"•>• *• CtH for Baocaicinotenic va. carcinogenic affocto • due to the difbraat nothodi of lime weighting wed to eitimalc the value.

7/1*194



Tab*. P-Z3

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

BUdmctt LaMlfUl SK«
DoPif* CMly, I

Some Ana:

CHBkKALOF

Landfill
Anbio* Air - On Landfill (VOCa)

NONCARC1NOGENS (mytfd)

Population: CaMlnictian Wafkcr
UndUe: Cinnt UK Scewvia

CARCINOGENS (mg^H)

SEMIVOLATILES
1.4

X9E-OI
7.6E-07
37E-OI
I.7E-06
I9E-07
20E-OI
3.0E-07
JOE-06
2.2E47
7.7E-07
I. IE-07
42E-06
10E-07
4.4E-07
6.5E-OI
33E-06
7 IE-06
I.IE-01
7.9E-07
1.IE-06
1.7E-06
I.4E-07
2.0E-OI
3.3E-OI
6. IE-07
2.4E-07
3.9E-07

3. IE-07

4. IE-10
I.IE-01
5.3E-IO
2.4E-OI
2.7E-09
2.9E-IO
4.3E-09
7.2E-OI
3. IE-09
I IE-01
I5E-W
6. IE-01
1IE-09
6.2E-09
9.4E-IO
4.7E-0*
1.IE-07
26E-IO
I. IE-01
25E-OI
24E-OI
2.0E-09
XIE-10
4.7E-IO
I.7E-09
3.4E-09
I.4E-09

4.4E-09

NolM:

iheeqx>i^
c«aro»juc cfTetu B due lotht diffaml Mrthodi ofla

70yan)
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Tihfe Q I

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

(1HSM.

Sown* An* Landfill
Math an Ambw* A. • On Landfill (VOC.)

NONCARC1NOOENS (n^/kg-d)

Population: RacnatKinal UMT
LandlW Qmnl UM Scanno

CARCINOOENS (mgft«-d)
CHEMICAL OF

•OTBHT1A1. CONCERN

VOLATILE!
CUoraMdum
Vnyldilonii

Xytn. (mud)
DichlanxUlucraMlhiM
DiahlaraumfluonMllHn*

TmMa nflucmtfa*

l.3.$-TraMtay«M
l.2,4-TnDMfaytMiiim>

SEMTVOLATILBS

] IE-11
S5E-IO
J7E-I1
1 JE-09
1 JB-10
1 4E-II
2 IE-10
36E-09
I6E-IO
S5E-IO
76B-II
306-09
ME-10
3 IE-10
47B-II
2JE-09
56E-09
I JE-II
5<E-IO
I 3E-09
I 2E-09
99E-II
ME-11
24E-II
43E-IO
1 7E-IO
42E-IO

22E-10

26E-I2
7 OB-11
34E-I2
1 SB-10
I 7B-1I
1 96-12
27H-11
46B-IO
206-11
7 IE-11
9IB-12
39E-IO
I (E-ll
40B-11
6 OB-12
3 OB-10
72E-IO
I 7E-I2
73E-1I
1 6E-10
1 5E-IO
1 3E-1I
1 IB-12
30E-I2
56E-I1
22B-I1
S4E-I1

2 IE-11

(i . . 70



TibkQ-2

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
C

Bbrtwril La««1ll SMc
Onftft C**mt,, Illl. Mi

CHEMICAL Of
POTENTIAL CONCERN

Source Ana Undfill
Mcdun AmbMMAu-OffUnlfiU(VOCi)

NONCARC1NOOENS (ng*«-d)

PupulMion Recreation] Uia
Lnd UK: Cum* UK Sctncno

CARC1NOOENS (mg^-d)

TricMa

72E-1I
I9E-09
94E-I1

47E-10
5 IE-11
7SE-IO
I 3E-0»
5SB-10

SEMIVQLAT1LES
1.4

27E-10
1 lE^M
49E-IO
1 1EX»
16E-10
I2E4M
20E-0*
45E-II
206-09
456-09
42E-09
35E-10
50E-I1
I3E-I1
1SE-09
60E-IO
I5E-09

77E-10

93E-I2
25E-IO
I 2 E 1 1
54E-IO
6 IE-11
65E-I2
96E-11
I6E-09
TIE-11
25B-IO
35E-II
I4E-09
63E-I1
I4E-IO
21E-II
I IE-09
25&09
5 IE 12
25B-10
57E-IO
54E-10
45E-I1
6.4E-I2
I IE-11
20E-IO
77B-11
I9&10

99B-I1

e GDI • wmfed ova foe UcOnx (I <. 70
g uHd la oumto the nkie



Table Q-3

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Tendencies

Blackwell Landfill Site
DuPage County, Illinois

Source Area: Silver Lake
Medium: Sediment

Population: Recreational User
Land Use: Current Use Scenario

CHEMICAL OF
POTENTIAL CONCERN

SEMIVOLATILBS
Aeenaphthene

Fluorene
Phenanthrcne
Anthracene

Fluoranthene
Pyrene

Butytbenzyiphthalalc
Benzo(gjij)pefylene

Total Carcinogenic PAHs

METALS
Barium

NONCARCINOOENS (mg/kg-d) CARCINOGENS (mg/kg-d)

Zinc

TIC GROUPINGS
Benzene*, oxygenated

Sulfides

Dermal Contact

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

1.7E-11
30E-11
98E-11
37E-11
4.8E-IO
3.5E-10
17E-II
96E-IO
26E-09

2.2&08
5.2E-09
2 IE-08

9 I E - I 1
9.1E-11

Inhalation

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Dermal Contact

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Inncstion

22E-12
3.9E-12
1.3E-11
48E-I2
6.1E-11
45E-I1
2.2E-12
1 2E-10
3.3E-10

2.8E-09
6.7E-10
2.7E-09

1.2E-I1
12E-I1

Inhalation

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Note*:

1. For noncarcinogenk effects, the chronic daily intake (CDI) is averaged over the exposure period; whereas for carcinogenic effects, the CDI is averaged over the lifetime (i.e., 70
yean). Therefore, the difierenee between the CDI for noncarcinogenk vs. carcinogenic effects is due to the different methods of time weighting used to estimate the value. NA
indicate* the route is not applicable.

mdux/joUttOTC 1WVRA3/C. XLS
1/19/94



T.Me CM

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Teadeawk*

CHEMICAL OF
POTENTIAL

Blwfcwcfl Landfill SM«
DuPagc Courty, l

Source Am: Pine Lake
Medium: Sediiaent

NONCARC1NOGENS (mgfrg-d)

Population: Recreational Uaer
Und Die: Current Uae Scenario

METALS
AMK
BMHM

D^miLCflaUa

NA
NA

fa**.

20E-09
1.6E-OI

hhalalioa

NA
NA

CARCINOGENS (mg/kg-d)

Omul T«Hirt

NA
NA

higeation

26E-10
2 Ob-09

hihaliUgB

NA
NA

Not*:

1. For inarm •ngiaii tfcdi, HM cktoak 4»ily nUke (CIX) it averaged over oW expoaure period, nheraai for carcinogenic eflecta, the CDI u avenged over the lifetime (i.e., 70
yean). Thcnfon. dw difbmK* balnan uW CDI for •nnrarrhmgenic vi. cafciaogtauc effecta it due U> the difleranl methoda of lime weighting uaed to eatimale the value.

infc«/jobi/«07110D/llAyD XLS



T.bte Q-S

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central TendcKiea

CHEMICAL OF
POTENTiAi

BladmcO LandflN Site
DuPafC County, IWanai

Source Area: Sand Pond
Medium: Sediment

_____NONCARCINOGENS (mg/kg-d)

VOLATILES
Vinyl chloride

Carbon dietilfi4e
1,1-DkkJoraatJuM

METALS
Barium
Copper

NA
NA
NA

NA
NA
NA

I IE-12
I.IE-12
65E-I3

24E-08
7.7E-09
Z2E-OI

Population: Treapaaaer
Land Uac: Current Uae Scenario

NA
NA
NA

NA
NA
NA

NA
NA
NA

NA
NA
NA

CARCINOGENS (mg/kg-d)

Inyeation

I 4E-13
14E-I3
«4E-U

30E4r9
9.9E-10
2.9E-09

Inhalalion

NA
NA
NA

NA
NA
NA

Note*:

I. For •oncarcinogaic efiecta, dw chrome daily intake (CDI) ia averaged over the expoaure period; whereat for carcinogenic effecU, the CDI ia averaged over the lifetime (i e., 70
yean), Tkerefon, the difference between tke CDI for noacarcinogenic v». carcuwgenk effecU ia due to the different melhoda of time weighting uaed u> eatimate the value.



CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES

BfaKfcw*M UodlU SIW
DnF«f« Cwaty,

SouocAra UndfiU
Medbun Sod

Recreational Via
Land U«e. Curcrt UK Scenano

NONCARCtNOQENS (n^tg-d)
CHEMICAL OF

CARCINOOENS (mg/kg-d)

HMTVOLATQXS

Bcuo(a)p)ra»

Total NecvCiK PAtfa
TaUlCniugcmcPAHi

METALS

TK GROUPINGS
Benzene^ aqveniud

PAHMWO-TCL

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

64E-11
I IE 10
95E-1I
ooe+oo

ooe+oo
ooe+oo
OOEKW
OOEXM
76E-II
ZTE^IO
70E-IO

68E-10

42E-I1
I7E-11

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

I4E.I1
I 2E-11

OOE+OO
OOE+OO
OOE+OO
0 OK 100
OOE+OO
OOB+OO
97E-U
34E-1I
9 IE-11

88E-1I

54E-12
1 IE-11

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

Nala:

Formmranagaik cfieca. the chrank duly inukc (CDI) u iverHjcd over the eqnuc paiad. wh<ra> far cmnagenk eflecU. the CDI u (vengcd over the lifetime (i.e.. 70
m). Tbmfcn. the tOutaet between fee CD! for nonurcinagemc n aranogcnic eflectt a due to die dUTcrca methodi of lime weighting laed to atimMc the ralue



Table Q-7

CHRONIC D A I L Y 1 N T A K K AND ABSORBH) 1H)SK KSTIMATKS
Central Tendencies

Bluckwell Landfill Site
l>ul'ui>e County, Illinois

Source Area Silvei I .ake
Medium: Suiface Water

Population. Recleal ional I ' s e i
I and I 'M;. C'uiient I'se Sceliano

N ( J N C ' A K ( ' I N O ( i l - : N S ( m g / k g d) CARClN(x; i - :NS ( inp /kp d)
CHEMlrAI.'OF

POTENTIAI. CX)NC'BRN

METAI^
Aluminum

Barium
Uad

Manganese

TIC Groups
Uthen>, cycln:

IX-mialConlai.-!

3.5K-07
I.8H-08
I . 3 K - 1 I
4.3K-08

48U-09

8 9I--07
4 51-: 08
8.0lv09
I IK-07

6.0K-09

Inhalaluin

NA
NA
NA
NA

NA

Deimal Conlacl

4 hi- OK
2 3lv09
1.61- 12
s.6i-;-oy

6.2T. 10

i. n-: o?
5.Hli (W
1.01: 09
i.4i- : OK

7.KI-: 10

Inlialalion

NA
NA
NA
NA

NA

Notes:

I. l-or nonoarcinoge.nic effects. Ihe chronic daily intake (C'DI) is averaged ovei ihcexnouuc pcnud, wheieas foi caicmogenic •effects , the Cl )| is averaged ovei Uie l i l i I I I I K tie , 7O
years). Therefore, the dllference between the CDI for nontarcinogeruc vs can inogenic ellecls is due to the. diffeienl inell>ods of tune wci^hlmg used to estimate the value

mJux >>bs/672l IOORA VC
l< 1 5/94



Tuhle Q 8

CHRONIC DAILY I N T A K K AND AHSOKHKD UOSK KSTIMATKS
Central Tendencies

Hluckwcll Land nil Site
l>ul'ii|*e County, Illinois

Source Aiea: 1'iue I .ake Copulation: Keciealional User
Medium: Surface Waler Land Use: Cunenl Use Scenario

_________NC)NCARCINO(il-:NS (ing/kg d)_________ ___________CAKCINOCiHNS (mg/kg d|
CHEMICAL 01-

POTENTlAl. CONCLRN DennaK'onUcl Ingcsiion Inhalation IX'mial Contact Ingeslion

METALS
Manganese I.4E-08 3.5H-08 NA I.8K-09 4.51; W NA

Notes:

1. For noncarcinogenic effects, the chronic daily intake (C'DI) is averaged over the e*|x>sufe period; whereas for caicinogenic effects, the ('I )| is aveiagcd ovt-i Uie 11 lei ink1 (i.e .71)
years). Therefore, the difference between (he CDI for noncarcinogenic vs. carcinogenic effects is due to the diffeienl melhods ol lime weighting used to estimate the value

nuiu».j»b»,<.;2l KXVRA3/H.XI.S
'li 15/'<4



Table V 9

CHRONIC DAII .V I N T A K K ANI) AHSOKIIKI) IK)SK bSTIMATKS
Central Tendencies

Khu-kwdl Landfill SIk-
l)ul'u)>e County, Illinois

Souue Aiea: Sarxl I'ond
Medium: Surface Water

Population. Tu'spassc'r
I .and I \i- Ciuicnl I'sc

CHEMICAL OF
I'D I'LNHAL CONCERN

METALS
Barium

Manganese
Sodium

TIC Groups
Acids, non cyclic

N ( ) N C A K ( ' I N O ( i K N S ( i n g / k g d) C A R C I N ( K i l - N S imp, 'kg d)

Dermal C'onun'i

23E-08
4.oi;.oe
45E-05

2 l l l ( ) 9

5 71; 08
I .OK-07
S.6I--05

6.0I-: (W

lnhalatt<m

NA
NA
NA

NA

5 II-; -09

2 .7 IMO

7.4I-; oy

7.21: ()6

7 HI-10

Inhalalioi

NA
NA
NA

N A

Notes:

I. l;or noncarcmogenic effects, the chiomc daily intake (C'l)l) is averaged over the exposure penod; whereas lor carcinogenic ellecls, the CDI is aveiaged over uic l i lL - i i i ne tie , 7O
years) Therefore, Ihe difference between Ihe CDI foi noncarcmogenic vs caicmogcmc effects is due to the different methods ol tune weighlmg used to esinnalc [In. valik-



Table Q-10

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Tandenciel

BlM*w** Landfill SNc
DuPagc County, lUuMfc

Source Area: Silver Lake Population: Recreational Uter
Medium: Fuh Land UK: Current Uac Scenario

________NONCARCINOGENS (mg/kg-d)________ __________CARCINOGENS (mg/kg-d)
CHEMICAL OF

POTENTIAL COhKTtKEf bCSAaM Ingedion

SEMIVOLATILES
34E-09 44E-10
6 IE-09 7.SE-IO
20E-OI 23E-09
7.4E-09 9.5E-IO
96E-OI I 2E-08
7.0E-OI S.9E-09
I.3E-09 I.6E-IO
3.4E-09 4.4E-IO

Notaa:

I. For mmcMcmogcmc effect*, the cfaronk daily intake (CDI) u avenged over the coqwaura period, whercaa for carcinogenic cffecti, the CDI u avenged over the lifetime (i.e., 70
yean). Tkoraiom, Iha difflmce butmm KM CDI for wncaicinogenk v«. carcinogenic effecto it due to the different nethoda of lime weighting uaed to estimate the value.



Table Q-ll

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Ce

Blackwd LaMiM Site
DHPafe CM«ty, IkwMfc

Some Area: Landfill Population: On-Sito Wolkcn
Modum: Aabicnt Air - On Landfill (VOCa) Land U*e: Currant UK Scenario

CWMCALOF
POTENTIAL CONCERN

NONCARQNOGENS (mg/kH) CARCINOGENS (mg/Vg-d)

Dicta

TricUcntnflwnMduae
4-dkyllolMcw

1.2.4-TiMlkyftaaaw

SEMTVOLATILES
1,4-DicUiirabaaeaa

5 IE-10
1 JE-M
7.5E-IO
3.4E-M
3 IE-09
4.0E-10
6.0E-09
l.OE-07
4.4E-09
I.5E-OI
2 IE-09
I5E-OI
3.9E-09
t.SE-09
I3E-09
66E-OI
I6E-07
36E-IO
I.6E-OI
B.6E«t
3.4E-«t
i IE-09
4.0E-IO
66E-IO
12E-OI
4 IE-09

6.2E-09

60E-1I
1.6E-09
7 IE-11
35E-09
3.9E-IO
42E-II
63E-IO
1.IE-OS
4.6E-IO
16E-09
22E-IO
S.9E-09
4 IE-10
9.2E-IO
14E-10
6.9E-09
I6E-OI
3.IE-II
I.7E-09
3.7E-09
3.5E-09
2.9E-IO
4.2E-II
6.9E-II
1.3E-09
50E-IO
1.2E-09

64E-10

Nota

I For nanmamtauc rffectt, the chronic duly mutt (CDI) u naignl ova die expoon pmod, whcrcn far cvcmogcruc cflecu. the CDI u nerved uvci the lilrtimc (i c . 70 ycvi)
Therefore, (he cUbraiet between the CDI for numarcinognuc n urcinogenic eflecU u due to the different mdhadt of line weighting iBed lo <3tmuu the ralue



Table Q-12

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Tcndmcia

BladmHI Landfill Silt
DuPife County, llliuoM

Source Area: Landfill
Medium: Ambient Ait - Off Landfill (VOCa)

NONCARCINOGENS (mg4g-d)

Population: On-Sitc Worten
Land UK: Clara* Uae Scenario

OEMICALOF
POTENTIAL CONCERN

CARCINOGENS (mg/kg-4)

bhala

VOLATILES
CUmmAfmt
V^ylcUnid*

(ca)

Tricklnrnirtui

4-Mo«fcy»-2-p«UiK»e
2-

4-cthyllohMM

1.2,4-Tri

SEMIVOLATILES
1.4

24E-09
63E-4M
3. IE-09
14E-07
I.6E-OI
I.7E-09
UE-OI
4.2E-07
1 IE-01
63E-OI
1 IE-09
3.JE-07
I6E-OI
36E-OI
54E-09
2.7E-07
65E-07
1.5E-09
65E-OI
1 5E-07
I4E-07
LIE-OS
I.6E-09
Z7E-09
50E-OI
20E-OI
49E-OI

2.3E-OI

2.5E-IO
6.6E-09
3.2E-10
I4E-OI
I.6E-09
1.7E-10
26E-09
43E-OI
19E-09
6.6E-09
9.2E-IO
3.7E-08
I.7E-09
3 IE-09
56E-10
2 IE-01
6 IE-01
I.6E-IO
6 IE-09
I 5E-OI
I4E-OI
1 2E-09
I.7E-IO
2 IE-10
5.2&09
2 IE-09
5. IE-09

26E-09

Note*:

Far no uccffecu. the chronic duly nuke (CDO » «n»td w« *c rapowrr pmod. what- for cmnnogouc effecu. iht CTK u mcnged ova Ihe l.feuiK (i c 70y«n)
dwM bctwwn the GDI for KWWMK^CW w c»rciM»nK



Table Q-13

CIIKOMC DAII.l IN I AKK AM) AHSOKHKl) IK>SK KS IIMA I KS
Centra] I endeoclrs

BlackweU Undlll Site
OuPagr County, Illinois

Source Area: Silver Lake
Medium: Sediment

Population: On Silt Worker
Land Use. ('urrent Use Scenario

NONCARC'lNCXihNS (nig/kg HJ)
CHEMICAL OF

POTENTIAL CONCERN

SEMIVOLATILKS
Acenaphihene

Ruorenc
Pheunlhrcnc
Anthracene

Huoranthene
Pyrcne

Burylbenzylphlhaliir
Benzo(g.h.i>perylenc

Toul Carcinogenic PAIIs

METALS
Barium
Lead
Zinc

TIC GROUPINGS
Benzenes, oxygenated

Sol fides

CARCIN(K;i-.NSlmg,kg-d)

Dermal Contact

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

92L-I1
3.0M-IO
l.lh 10
I.4E-09
1.1I--09
S.lh II
2.Qh 09

6.6h-OK
I.6I:-08
6.5E-08

281. 10
2.8E-IO

Inhalation

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

l>crmal ('onlact

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

5..M-.-12
9.61-.-1 >
3 II: II
1.21: 11
LSI-. 10
I.IIMO
S.3K- I2
3.01: 10
8.2I--K)

6 71-.-09

2.9I-.-I I
2.91: II

liilulalion

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

Notes:

I For noncarcinogemc effects, the chronic daily intake (CI)I) is averaged over the exposure period; whereas for carcinogenic effects, the CDI is averaged ovci UK lifetime
years). Therefore, the difference between the C'UI for noncarcinogenic vs. carcinogenic effects is due U> the different methods of time weighting used to estimate the value-

.e.. 70

inIm |<,l»«H2l(«>HA I'M XI S

7/1*94



TabkQ-14

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Tendcnctea

BUcfcwdl Landfill Siir
DvPagc County, Minx*

Source Area: Pine Lake Population: On-Silc Worker
Medium: Sediment Land Uae: Current Uae Scenario

________NONCARCINOGENS (mg/kg-d)________ __________CARCINOGENS (mg/kg-d)
CHEMICAL OF

POTENTIAL Cr>MfPJ»N Dermal Contact hifoliia Inhalation Pom.I Contfri Inyetfinn

METALS
Anenic NA 6 2E-09 NA NA 64E-IO NA
Barium NA 4.7E-OS NA NA 4.9E-09 NA

Notea:

1. For •uncarcmogcaic effect*, the chronic daily intalu (CDT) ia averaged over the expoaura period; whereai for carcinogenic effecta, the CDI ia avenged over the lifetime (i.e., 70
yean). Therefore, the diflcranoa liutium lha CDI for noncarcinogenic va. carcinogenic efiocto ia due to the different methoda of lime weighting uaed lo eatimale the value.

7/19/M



CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Cntral Tcadmciea

BlacfcwHI LaadfUl SH<

ALOF
POTENTIAL CONCERN

SCMIVOLATILES

Toul CMSMOMC PAIfc

METALS
Silw

TK GROUPINGS

PAHa.MiarTCL

Source Area: Landfill
Medium: Soil

Population On-Site Worker
Land Uae: Cuncnl UM Scenario

NONCARONOaENS (mg/kg-4)

NA
NA
NA
NA
NA

NA

NA
NA

I.6E-IO
2.7E-IO
X4E-IO
19E-10
HE-09

17E-09

I.OE-IO
Z2E-10

NA
NA
NA
NA
NA

NA

NA
NA

NA

NA
NA
NA
NA

NA

NA
NA

CARCINOGENS (mg/kg-d)

1.7E-11
2.SE-I1
2.3E-II
20E-I1
l.SE-IO

1 IE-10

I.IE-11
23E-I1

NA
NA
NA
NA
NA

NA

NA
NA

1. For
yam). TWafon,lka

aflDcti, Ike dnwc daily iouke (OX) u avenged over the exponn period; wfaorcai for carcuofouc effecla, the GDI u averaged over the lifetime (i.e., 70
d« CM Cor mcaicawfenK *^ carcinofemc crbcta ia due to the diffisoat Mthodaof tow waghUagueod to estimate the value.



Titbit Q 16

CHRONIC DAILY I N T A K K AND ABSORBED IM)SK ESTIMATES
Central Tendencies

Rhickurll Lundfll lSiU-
Dul'age County, Illinois

Source Area: Silver Lake
Medium: Surface Waler

Population On Site Woikei
Lund I'se: Cuiu-nl I'sc Scenario

CHEMICAL Ol:

POTENTIAL CONCERN

MKTAI.S
Aluminum

Barium
Uad

Manganese

TIC Groups
Klhers, cyclic

N()NCAK('INOOLNS(ing/kg d) ( 'AKdN(Xi i :NS (inp/kr d)

Dermal Contact

8.6E-07
4.4E-08
3 IE I I
I . I E 07

1.2E-08

2.2L! (X>
LIE-07
I 9li 08
2.6E 07

I.5E08

Inhalation

NA
NA
NA
NA

NA

I killlal ('oiil.n I

4.6E-09
3.2E-1 2

1.21: (

Ingeslion

i . i i ; OK
2 .OIi-09
2.7E-OH

LSI: 09

NA
NA
NA
NA

NA

Notes:

I. l-or noncaicmogenic effects, the chiomc daily intake (C'DI) is averaged DVCI the exposuie |H;MIX|; whereas loi caicmogenic ellecls. Ilk; ( I )l is aveiayed ovei the l i l e l u n e ( i . e . . 7n
years). Thereiore, Ihe difference between Ihe C'DI for noncarcinogenic vs carcinogenic effeils is due lo Ihe diffeienl methods of lime weighting u.sed in eslmiate the value

mdui.'jobw(>72l
7/IS/-J4



Table Q-17

CHRONIC DAILY INTAKK AND ABSORBH) IM)SK KSTIMATKS
Central Tendencies

Hlackwrll Landfill Site
Dul'age County, Illinois

Source Aiea: 1'ine Luke Population: On-Sile Woikci
Medium: Surface Water I .and Use: Current Use Scenario

________NUNCARClNCXiKNS (rng/kg d)________ __________CAKCIN(Kil-:NS (mg/kg-d)________
CHEMICAL-01--

POTENTIAL CONCERN Dermal Contact Inyeslion Inhalation Dcmial Contact liifieslion Inhalation

METALS
Mangmese 3.4K-08 8.4E-08 NA 3.SK-09 H.HI-; 09 NA

Notes:

I. For noneanmogenK-effects, the chronic daily intake (CUD is averaged over the exposure peiKxl, whereas for carcinogenic effects, the CDI is averaged ovei the l i f t -n ine (i.e., 71)
years). Iherelore. the difference between (he CDI for noncarcinogeruc vs. carcinogenic effects is due to the different methods of linie weighting used to esiiinale the value

mdu».>.6t6721IOORA)/(j.XLS
7; 15/94



Table Q-18

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Ccalnl Tcndcada

BUcfcwdl LudAII Sftc
DnP*fe CwMty, l

CHEMICAL OF
POTENTIAL CONTERN

VOLATILES

Sauce Are.: Undfill
Medium: Arabian Air - OOnfe (VOCt)

NONCARCINOGENS (mg*g-d)

PopuUtion: Off-Site Raidcnt
Land UK: Ciment UK Scenario

CARCINOGENS (mg/kf-d)

fc j ^L • ilimt m ,

1,1-DicUaMdMN

TrirH rirtliiMi
BCOZOK

4-MeUiy)-2-|
2-H

TctncfaknwtltoDO
Toluene

CUonbcnrae
ElhyflMueag

DicUamctnflu

4-dhyl lohoM
M,5-TroBe»hylb<a»ae
1,2,4-TrinrtliylbaizaM

SEMTVOLATILES
1,4-DkWorobenzeae

49E-09
13E-07
6.4E-09
Z9E-07
32E-OI
35E-09
5 IE-01
I.7E-07
3 IE-01
I3E-07
l.fE-OI
7.3E-07
3.4E-OI
75E-OI
I IE-OS
56E-07
13E-06
3 IE-09
1.4E-07
30E-07
2.9&4J7
24E-OI
34E-09
3.7E-09
l.OE-07
4. IE-01
l.OE-07

53E-OJ

63E-IO
I7E-OI
I.3E-IO
37E-0*
4.2E-09
45E-10
66E-09
I IE-07
4.9E-09
I 7E-OI
2.4E-09
9.4E-0*
43E-09
9.7E-09
I 4E-09
72E-08
I 7E-07
4.0E-IO
17E-08
3.9E-0«
3.7E-OS
3 IE-09
4.4E-IO
7.3E-IO

3.3E-09
1 3E-OI

68E-09

No4a:

l̂
ThmfcR, Ihc oUTcnnct between the CD) for nonoMx>no(Enic « cwanvnic tfka* a due la the difTenM methodi of lime wci«hlii« ined to atuMU the nlue



Ta

CHRONIC DAILY INTAKE AND ABSORBED DOSE ESTIMATES
Central Tendenciet

Blackwdl Landfill Site
DuPaf* County, IHiMto

Source Area: Private Weld
Medium: Grouodwatcr

Population: Off-Site Reaidcnt
Land Uw: Cunenl Uie Scenario

OBMCALOr
POTENTIAL

NONCARCINQGENS (mg/Vg-d)

VOLATILE*

>ninM intern i (oil

PUTlCIDtVFCB
Diaidm
4.4MXX

EanVm
4,4<-DDD

METALS

Silver
Sodim*

TICGrMpa

PjouLClnnld

3.4E-OI
I.3E-07

L2E^)I
ZOE-07
17E-OI
1.4E-07
3. IE-09

O.OE+OO
52E-07
1.4E-07
4.6E-OI
46E-02

I.OE-05
2. IE-03

hue**.

LIE-03
3.6E-03

LIE-07
LIE-07
2.3E-07
LIE-07
3.4E-OI

O.OE+OO
1.3E-04
3 IE-04
2. IE-03
6.4E+00

3 6E-05
I.9E-05

fcihaUtioa

4.7E-05
9.3E-03

O.OE+OO
O.OE+OO
O.OE+OO
O.OE+00
O.OE+OO

OOE+OO
O.OE+00
O.OE+00
O.OE+00
O.OE+OO

O.OE+OO
O.OE+00

CARCINOGENS (mg/Vy-d)

Dermal TuiUtl

7.0E-09
1.6E-OI

I.6E-09
2.6E-OI
Z2E-09
LIE-01
39E-10

OOE+OO
6.7E-OI
LIE-01
3.9E-09
39E-03

1 3E-06
Z7E-06

_____

Z3E-06
4.6E-06

2.3E-OI
Z3E-OI
3.2E-OI
1.4E-OI
69E-09

O.OE+00
1.9E-05
4.9E-03
ZIE-06
I3E-01

4.6E-06
LIE-05

Ighjj^liyQ

6.0E-06
I.2E-05

O.OE+OO
O.OE+00
O.OE+OO
OOE+OO
O.OE+00

OOE+OO
O.OE+00
O.OE+OO
OOE+OO
OOE+OO

O.OE+OO
O.OE+00

Note.:

I. For Mwwcmofnic effecta, MM cfcronic daily intake (CXX) ia averaged over the oxpoam period; whenaa for carciaofenic effecU, the CD) • avenged over the lifctune (i.
70 yean). TWaCm, Ik* ddkr*«at betweea ttW CM fer •narirrhtngrajr vi. carcbogenk effecU ia due to the different method, of time weighing ved to eatimale the value.
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RISK ESTIMATE SUMMARY TABLES -
REASONABLE MAXIMUM EXPOSURES



TaMeR I

SUMMARY OF NONCANCER HAZARDS AJVD CANCER RISKS
ReaaoBabl* Mailmwn Eipoaum

Blactmefl Lawinil She
DuPafc Cwyrty, l

Source Area: Landfill
Modiuu: \mbta* Ak - OB Landfill

Population: Recreational Uier
Land Uae: Current UK Scenario

CHEMICAL OF
HAZARD QUOTIENTS CANCER RISKS

VOLATILE*
rUmnaaatfcia*.
Vkytckkrifc

M-DkUanrthtM
I.I PirMnrnatfcana

U-DicU«nc**a*«(cia)
1,2-DicUorocdoH (Haw)

U-DicUoropropa«
TficUarwtfMM

2-Hauaam
TetncUoroethcoo

To

Xyhawi(iWwd)

Tricklo

1,3,3-Tnttcdiylbcuaio

SEMIVOLATILES
1,4-DicUorobemzeoe

ND
ND

3.JE-IO
5.2E-OI

ND
ND

IOE-01
ND
ND

7 IE-01
7.2E-07

ND
ND

59E-07
ND
ND

1.9E-06
6.9E-09
7.3E-OI
J.JE-07
7.9E-07
6.3E-OS
17E49
l.OE-10

ND
ND
ND

4. IE-0*

% of Total

00
00
00
I . I
0.0
00
16
0.0
00
14

14.)
0.0
00
1 1 1
00
00
386
O.I
1 5

11.2
160
1.3
O.I
0.0
0.0
00
0.0

01

hihalalion

2 IE-12
26E-09

ND
3 IE-11

ND
42E-11

ND
ND
ND
ND
ND

2.9E-IO
65E-11

ND
ND

75E-1I
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

% of Total

0 1
136
00
1 0
00
1.3
00
00
00
00
00
9 5
2 1
00
0.0
2 4
00
00
00
00
00
0.0
0.0
00
0.0
00
0.0

00

Toula: 5.0E-06 1000 3 IE-09 1000
Notca:
1. Anc«canc«riake«ia>*(H(a(rfajeatalhinlii^catetthep
•adnaa A cancer rak level of ajcater than 1 Oe-06 (it. one in a million) la above the U SEP A'l point of departure for Superfund Siua
1 Haard quotient and cancer nab are unitlen valuet which repreaent the probabihly of uKumng an adrerx he»hh effect Theat nak value, are calculated uj,ng the following rrlauorahip.
HaardQuotient -Chronic Duly Intake/ Reference Doae

Cancer Ruk - Chronic Duly Intake x Slope Factor
3 HaianlQiiclientoandcancanakiniiamianmircTaivlicablenwuc^expcwn Value, for each route an tummed to arrive at an exposure p«lhw.y u<«| nJc The percentage ol loul nik
uaboahown for each conpound bi lome caw. rulu were not determined (ND) becauK the reference doae or slope facton were not ayulable

7/19/M



Tibfe R-2

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reuaubl* MuinuMi Eip

Bltcfcwdl LudHII SH«
DuPmft Conaly, HUM*

Same Am: Landfill
Air-Off Landfill

Population: Recreational UKT
Land Ute: Currenl Ute Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENT) AI.

VOLATILE8
aOariii i it i i i i i
Vinyl cMorid*

Mrfrjlm chloride

1.1
I.I

U
1,2-Okfcl •)

Trie
I

4-Me4fayl-2i>c*lanOBe

To

Etkytxnzatt
XyloB«<M«*d)

Tri
Tri

U.J-Trin
1,2,4-TrinMttyiwnMi

8EMIVOLATILES
1,4-DicUaiobanaM

ToUb:

ND
ND

2.9E-IO
4.4E-OI

ND
ND

67E-OI
ND
ND

S.9E-OI
60E-07

ND
ND

4.9&07
ND
ND

1.6E-06
5 IE-09
6 IE-01
4.6E-07
66E-07
3.4E-OS
Z2E-09
I.6E-I1

ND
ND
ND

3.JE-OI

%ofToal

0.0
00
00
I.I
0.0
0.0
1 6
00
0.0
I.4

14.)
0.0
0.0
II .S
0.0
00
31.6
0.1
I.3

II.2
16.0
1.3
0.1
0.0
0.0
0.0
00

0.8

100.0
Nous
I A

1.7E-I2
2.2E-09

ND
26E-I1

ND
3.3E-11

ND
ND
ND
ND
ND

2.3E-IO
3.3E-I1

ND
ND

63E-11
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

2.6E-09

SofToUl

0 1
836
00
10
0.0
13
00
00
00
0.0
00
9.5
2 1
0.0
0.0
2.4
00
0.0
00
00
00
00
00
00
00
00
0«

00

1000

(HQ) ofr— a then 1 ndMci the potentul of ncncmxr tfftcu (c g . hw due»te) to oaw in huB« expowd « « «Mned k«l «d Artion to • c
A cnoer rak Ind at »akr Itan 1 Oe-06 (it . one in • million) n rixwc the U S EPA1! point of dcp«ran for S^>erfv«d Sila

2 Hu^<piotieM(ndcn)CTiiilaminUe««dueiwhkhit|nMiitlhcpraMiilityorjncwnn|ni^^ These rak nlua tre alcuUud uutw the following rel«iurahim
HucdQualMrt-Ciraik Duly hl^c/ Reference DOK

Cenoer Ru* - Onnic Duly hnkc x Slope Fictar
3 HMtmiCt^a^micmKah^mtmMmmafila^KlkkmMaotr^amn Vdua for «d> rout « wnmcd to emve «t m cxponn pMhwiy toul ruk TV percenu^c of tool mk
uil«orfia»nforc*dic<]B|»unl ki MBK cva. ruki were not deUnuned (ND) became the rafcrenot dux or ilope ficton wm not

7/1 «fM



Table R-J

SUMMARY OK NONCANCKR IIA/.ARDS ANIX 'ANCKR RISKS
Reasonable Maximum Kxposure

Black«ell landfill Site
UuHagf (iiunly, Illlnuli

CIlhMICALOr-
POThNTIAI. CONCERN

SEMIVOLATII.KS
Acenaphlhene

Huorcne
Phenuithrene
Anthracene

Ruoranlhene
Pyrene

Bulylbenzylphihalaie
Benz<Xg.h.i)perylcne

Total Carcinogenic PAHs

METALS
Barium
Uad
Zinc

IIC GROUPINGS
Benzenes, oxygenated

Sulfidcs

Source Area.
Medium

Silver Lake
Sediment

HAZARD QI 101 IhN IS

I'opuh
Land

Dermal Absorp.

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

I.9K.-05
Nl)

4.4H-06

5.6li-08
5.61:-08

NA
NA
NA

NA
NA

1.91--05
O.OR+00
4.4I--06

5.6i: 08
5.6E-08

Population Ret ivahonal User
I.and Use. Current Use Scenario

pcslion Initiation Total '< of Total

I.7K-08
4.7L-08
1 .51: 07
7.61: -09
7 4I>07
7. IK-07
5.1K-09
l.SH-05

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA

l.7|-:-08
4.7I-.-08
l.Sh-07
7.6I--09
7.4H-07
7 Ih 07
5.11-1 09
1.51-.06

O.OL«00

O . I
0 2
0.6
00
2.7
2 ,7
0,0
5.5
00

71 4
0.0
16.4

0.2
0.2

CANCI-.R K I S K S

l)cnnal Ahsorp.

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

£esU<>n Inhalation

Nl)
N l )
Nl)

Nl)
Nl)

lolal

NA
NA
NA

NA
NA

001 ilX)
001.+00
001 I (X)

001 (<><>

o.or.too

": (ll Total

Nl)
NO
Nl)
Nl)
Nl)
Nl)
Nl)
Nl)

501; 07

NA
NA
NA
NA
NA
NA
NA
NA
NA

I) 01 i(X)
001. + 00
001-l lK)
001. tOO
OOI (00
oor. iix)
oor.»oo
OOI-.+00
Mil-. 07

00
00
00
00
0.0
00

00
00

100.0

00
00

0.0

00
01)

Totals O.OH+00 2.71--05 OOI:»00 2.7h-05 O.OI-.t(X) O.OI-.tOO > 01. 1)7

Notes:
1. A noncanccr risk estimate (1IQ) of greater than I indicates the potential of noncanccr effects (e.g., Itvei disease) to ociui m huinans exposed at an assumed level and duiaiion to a lonianunatfd
medium. A cancer risk level of greater than 1 .Oe-06 (i .e. , one in a million) is above Ine U.S.hPA's point ol departure for Superfund Sites.
2. Hazard quotient and cancer risks are unitless values which represent the probability of incurring an advene health effect. These risk values air calculated using Hie lollcmm; iclauonships

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope I aclor

3. Hazard Quotients and cancer risks are summan/ed for applicable routes of exposure. Values fur each route aic summed to ainve atari exposure |>aliiway lulal nsk I lie |«-ncjil.if c ol lol.il i i . k is als
shown for each compound. In some cases, risks were not determined (ND) because the reference dose or slope factors were not available. NA indicates the louic is nol applicable

. ,,,!. M I ; J U U k A l H C X I J S



Table R Jb

CHEMICAL OF
POTENTIAL

8EMTVOLATILES

Butytaytpbhabto
B«aao(a)i

METALS

Zaw

TIC GROUPINGS

Totak:

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Rtawablc MaiaauMi Eipoaurc

Bladnxtt La«dnil She
DuPagc Cowry, Illmob

Source Ana:

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

OOE+OO

Silver Lake
Scdd

HAZARD QUOTIENTS

I9E-05
ND

4.4E-06

S.6E-OS
3.6E-OS

NA
NA
NA

NA
NA

19E-05
OOE+OO
4.4E-06

5.6E-OI
3.6E-OI

17E-03 OOE+OO 2.7E-05

Population: Recreational Uaer
LandUae: Current Uae Scenario

CANCER RISKS

bhaJlliflD Total % of Total Dermal Abiorp. hifotiun hihalalion Total S of Total

l.TE-Of
4.7E4I
1.3E-07
7.6E-09
7.4E-07
7. IE-07
5. IE-09

ND
ND
ND
ND
ND
ND
ND

1 3E-06

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ITE-Of
4.7E-OS
13E-O7
7.6E-09
7.4E-07
7. IE-07
3. IE-09
O.OEHM
OOE+OO
OOE+00
OOE+OO
OOE+DO
OOE+OO
O.OE+00
1.3E-06

0.1
02
0.6
00
2.7
2.7
00
0.0
0.0
0.0
00
0.0
0.0
0.0
3.3

71.4
0.0
16.4

0.2
0.2

100.0

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

ND
ND
ND
ND
ND
ND
ND

3. IE-09
1.6E-IO
I.4E-09
3.8E-09
3.3E-08
4.7E-09
2. IE-OS
ND

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND

3. IE-09
1.6E-IO
I.4E-09
3.8E-09
3.3E-08
4.7E-09
2. IE-OS

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OOE'OO
OOE+00
OOE+OO
O.OE+OO
OOE'OO
OOE+00
OOE'OO
3. IE-09
I6E-10
84E-09
38E-09
33E-OS
47E-09
2 IE-OS
OOE+OO

00
00
00
00
00
00
00
40
02
110
77

43.4
62
27.3
00

NA
NA
NA

NA
NA

DOE'00
OOE+OO
OOE+OO

OOE+00
O.OE+OO

OOE+OO 7.6E-08 O.OE+OO 76E-OI

00
00
00

00
00

100.0

Note*:
1. Ano«awserriak«aUa»a«e(HQ)of«ra^«rtka« 1 aMtiealeitlw potential of noncaBcereaecta(e.|., liv«rdueaK)tooccur laibwiuuiiiapoKK) at an««m^ level «wl duralionlo i cor^aimiulc^
awdiua*. A cawtr riak bvd of •reMwlhM 1 0*<* (i « , <»• k a mdlkio) u abo« the U S EPA% poirt rfder^rture for S>»?erfund Site.
2. HaiardqjM«»em<aaWcaaK«riiakaar«i^la»v^u»iwkic«r<Tniii^tlMpn^ Theae rak values arc calculated uaino the following relationakipi:

Hazard Quoboat - Cfcrauc Daily hriake / Refereawe Doae
CaKcr Riak - Chronic Daily htakc i Slope Factor

3. Hazard Quo6e»«a aa<d caa»«r naka are •••anaiuuit for applicabk routea of eKpoaure. Value* for each route are summed to arrive at an expoaure pathway loul ri»k. The percenugeofloul nak «
aoaai caa«a, riaka »nrc not detmniawd (ND) becauae Ihc reference doa« or alone frctari were apt available. NA indicalei the route ii nut applicable.alao aknm Ibr eaca



T.bWR-4

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Rcaaoaablc MulmwB El p

Blackwcfl Landfill SMc
DuPafc Coyaly, IWaok

Sow* Area: Pine Lake
Median: Scdimenl

Population: Recreation*! Uaec
Land Uie: Current Uie Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

PQTENT1AI mMTTJM

METALS

Demal Abaotp.

NA
NA

. .JusdiaL

4.2E-04
14E-05

hihalatkn

NA
NA

Total

4.2E-04
1.4E-OS

% of Total

96.1
3.2

IftefTnjl ^fmfp

NA
NA

Inrativn

97E-0«
ND

hhiUUtfn

NA
NA

Total

97E-0*
OUb»00

S of Total

1000
00

ToUb: O.OE^OO 43E-O4 O.OE+00 4.3E-04 100.0 OOE+00 9.7E-08 OOE*00 9.7E-08 1000

Nota:
1. \mmrmcm tmk ««linnl» (HQ) affettti ttuui 1 '—'"•'*• ^* t~"~ '"' -^ ™"™~ -*—*• (- 1 livtr diteaae) to occur in hunum expoied >t unwumod level and duration to • conUmiiulcd
•odiMB. AeMMrraktmlof fvtla<ta» 1.0e-06(L«., OMIB> Billioatii above Utc US EPA'i point of deputun; for Superfind Site*.
2. H«z«d^>otM^«UcMK«rtMlu*nMilklivakMt«kickra|inMailheproi>«)>ilityof BcvmBf an xlvcne buhh effect Thcac ruk valuea are calculated wing the following rcUlionhipa:

Hazafd QuotM* - Chouc Daily kiaka / Rcfaoce Doae
CMC* Ride - CkraMc Daily htab x Slope Factar

3. Haratd QiaKiaaia aad caacer riata an ••nmaiiml far applkabte roulea afatfotua Vakia for eack route are iwraned la anivc at an cxpoaure pathway loUl riak. The perocnugc of total ruk u
h aoae caaea. riab wen Bot ddomHMd (ND) bocauw the rafgraws doae or alope (acton were not available. NA indicalea the route a not applicable.



Table R 5

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable Mailwuai Eipown

Bladcwdl Landfill Site
DuPatc County, Illinob

Source Area: San* Pond
Medium: S«dunoM

PopuUlion: Trcanawcr
Land DM: Cuncal U*e Sccnuio

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENT1A1

VOLATILXt
V«ylcUori4*

1.1

METALS

ZMC

Total % of ToUl

ND NA OOE+OO 0.0
6.7E-IO NA 6.7E-IO 0.0
4.0E-10 NA 4.0E-IO 0.0

2. IE-05 NA 2. IE-03 S2.1
ND NA O.OE+00 0.0

4.3B-06 NA 4.3E-06 17.9

NA
NA
NA

NA
NA
NA

ToUb: Z3B-03 OOE*00 2.3E-05 100.0

Demul Atnoql. hfation hihj It lion ToUl SafToUl

NA 5.4E-I1 NA 5.4E-I1 1000
NA ND NA OOR.OO 00
NA ND NA O.OEHM 00

NA ND NA 0 OK tOO 00
NA ND NA OOE*00 0.0
NA ND NA OOE<00 00

OOE+OO 3.4E-11 OOEHX) 54E-I1

Nota:
1. A »ac«K«rrak ••(•••«• (HQ) of fmlarlkM 1 mAirttm >h« yiilî iil afmtmctaca effccU (eg., livet titcttc) lo occur m hunurn atfoted it «• ««nm>oJ level tut duration to i conUminited
•tedium. AcoKwrak Icwri of|m*orlhM 1.0.-06 (i.e., OM • * mMiam) m above the USEPA'ipouH of departure fof Superfnd Silo.
1 Hazanl quolioal mA ca»p»r riaka are mutltm ntum <Mett infimimt BW pobability of incurring an advene health «ffocL TboM ruk valuoi ara calculated uung the following rcl.lionihip.:

Hazairf QwtMt - Onwc Duly btake / Reftrane Dote
CMCOT Riak - dvoMc Duly hub* x Slope Factor

3. Hazard Qni<iMli a«^ caaeaj riala an •••••niiiJ for applkablc nmloi of cupoiMfe. Valua foi each rouu are mmmud to arrive •! an oipoiure pathway loUl ride. The perccnUge of loUl ruk ii
«lioaW»mfar««cfc r n«| niiml. b aoaM CM^ 1Mb «m M* •tomM (ND) bocauac the reference doae or dope iacton mn wH «v«ilabk. NA ndicala the ivule ia not applicable



Table R-6a

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable MaiUBwm Eipowm

Black*** Landfill Site
DuPac* C«»ly, Illinob

Source Area: Undflll
Median: Soil

Population: Recreational Uier
Land Utc: Current UK Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL Total % of Total

SEMTVOLATILCS

METALS
Sirwr

TIC GROUPINGS

PAHa,io*vTCL

Tout:

NA
NA
NA
NA
NA

NA

NA
NA

OOE+00

62E-OI
I.OE-07
12E-07
72E-OI

ND

S.2E46

NA
NA
NA
NA
NA

62E-OS
l.OE-07
l.2E-4)7
72E-OI
OOEtOO

NA J.2E-06

I I
I.I
2.1
1 3
00

92.0

16E-OI NA I.6E-OI 0.3
I.3E-OI NA I3E-OI I.J

J.7&O6 O.OEXW 5.7E-06 100.0

Dermal Aluorp. hmotion Inhililion Total S of Total

NA
NA
NA
NA
NA

NA

NA
NA

OOE+00

ND
ND
ND
ND

S.4E-OS

NA
NA
NA
NA
NA

O.OEHM
OOEKW
OOE'OO
OOEtOO
(4E-OS

00
00
00
00

1000

ND

ND
ND

NA OOE+OO 0.0

NA OOE»00 00
NA O.OE+00 00

I4E-08 OOEtOO I4E-08 1000

Not**:
1. Ai UKV ri* eilaulc (HQ) of pate ttuui I iwlicata dw potential of noocanccr effccta (e.g., livor duuae) to occur in buman exposed at an mumed level and dmtion to a conUmiiuled

A cam nk levd of gmlar dun I Oe-06 (i.«., <mt • a milbon) a above the U S EPA» pool of departure for Superfund Site*.
Hazard quoti*^ tut cawor litkt an •utloK valuoa tituctt rapraeol (he probability oftncurrauj aa advene health effect Theac riak valuca are calculated wmg the following relalionahipa:

Hazard Quobojg - Chrome Dairy htak< / Rafar^cc Doae
Caver Rkk - Ckrauc Duly btaU x Slope Factor

Hazard Quotm* and cawxr raka an ••MiariTad far applicable roulea of expoaurc. Value* for each route are unmed to arrive at an expowre pathway total riak. The percentage of total riak i
h aoM cawa, riaki won aot detemined (ND) becauac the referoK* doaa or alope fadon wen not available NA indicate, the route u not applicable.

lilt/94



T.hfe R-6b

SUMMARY OF NONCANCER HAZARDS ANI) CANCER RISKS
Rcatoaabl* M«lmum Etposurt

lluickwrll Ijiiidflll ilr
Dul'age Count), lllluoli

Source Are«:
Medium:

UndOM
Soil

Population: Recreational User
I.ami Use: ('uia'nt Ike -Sieii.uio

IIA/.ARDQUOIII.NT.S CANCI.K RISKS

CMI-.MICALOP
I-OTENTIALCONCBRN

SKMIVOI.ATII.KS
fhenanlhrenc
Huoranihene

I-y rent
Be n7,o( • )anthracc nc

Chrytcne
l)eiuo<h)fluoranlhene
UcnnX k )fluoianlhcne

Bcnzod)pyrcne
ldeno(l.2.3-cd)pyreM
Oenzo(g.h.i)peryienc

METAIJ
Silver

IK <;R<>IJI'IM;S
llenunes. oxygenated

PAIIi,non-TCL

Dermal AbsotP.

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

6.2U-08
i .on -o?
I.2I-: 07

NO
NI)
Nl)
NU
ND
NI>

7.2E-08

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

6 .21: OH
1 01. -07
1.21.07

O.OIi+00
OOlitOO
o.oi;+oo
OOl'.tOO
o.oi-:+oo
O.OtitHO
7.2F.-08

I I
1.8
2 1
00
00
0.0
00
0.0
0.0
1.3

NA

NA
NA

5.2K-06

1.6I--08
8.31:-08

NA

NA
NA

I 61: 08
8.31: 08

V2.0

0.1
1.5

IX-irnal Alismp. |iij,cslion jiihal.iliun l.n.il ^^o[Xli!-!!

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Nl)
Nl)
Nl)

77h - IO
V6I-. 1 1
Ml-. (W
l.tt-.-OO
K.hl-.-O".
1.71. 09

Nl)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(I 111 ( IK)

0.01 t (X I
001 f i x )

7 7I-.-IO
< .(>!•. 1 1
.' II. -(W
1 M. W
S <ih IW

I.7I-. (W
OOh((H)

00
00
0 (t

S 1

0 .'
I.I 2
101)
SK H
1 1 ")
0(1

NA

NA
NA

Nl)

Nl )
N l )

NA

NA

NA

001 till

001. tOO
001:^00

00
00

Totals OOIi+00 5.7L-06 O.OI->00 5.7|-:-06 100.0 51: -08 o.oi-:»uu 100.0

Noles:
1. A noncancer risk Mlimile (II(J) of greater than I indicates (he potential of noncancer cflccis (e.g... liver disease) to occur in humans exposed at an assumed level and duration lo a lonianim.iuil
medium. A cancer risk level of greater than I.Oc 06 (i.e.. one in a million) is above the U.S.Iil'A's point of dcpaiiure for Su|xrlund Sites
2. Il«70fd quotient and cancer risks are umUess values which represent Ilie piotubility of incurring an adverse licalih elleii. These risk values arc lakulaieil using ilie following lelationships.

I lurard Quolknl - Chronic Daily Intake/ Reference Dose
('oncer Risk - Chronic Daily Intake x Slo|ic l;aclor

3. IIo7«rd Quotients and cancer risks are summariud for applicable routes of exposure. Values for eaih rouic are summetl 10 arrive at an cxjxisuie pathway toial nsk I lie pcnemafi of loial ink is
shown for each compound. In «omc cases, risks were not determined (ND) because the reference dose or slojx: radius were not available. NA indicates the route is not applicable

nilut/)»l»/6n72in(VRAVRIll XI-S
7/IW4



Table R-7

SUMMARY Oh NONCANCKR HAZARDS AND CANCKR RISKS
Reasonable Maximum Exposures

Hliu-kwell Landfill Site
Dul'a^i- County, Illinois

Source Area: Silvei I ake
Medium: Surlace Walei

Population: Kecieational 1 'set
Land I'se: Cuirent I !se Scenaiio

I I A / A R D Q l ' < > T I I NTS CANCI-.R R I S K S
CHKMICAI.OI-

POTKNTIAl. CONCERN

MKTMS
Aluminum

Barium

Manganese

TIC Groups
Ethers, cyclic

Totals:

Dermal Absorp

5.I1--04
3.7L-04

ND
2. IE-02

ND

2.2E-02

Ingest ion

5.6K 05
4. I K - 0 5

ND
1.4K-03

ND

i .•>!•: 0.1

Inhalation

NA
NA
NA
NA

NA

NA

Total

5.7I-: 04
4.21-: 04
o.oi;+oo
22K-02

o.oi-:+oo

2.3I-: 02

'k ol Total

2 4
1.8
00

95.8

00

1(X).0

1 V'nnal Absoip.

ND
ND
ND
ND

ND

O.OK+00

Ili^estloll

ND
ND
ND
ND

ND

O.OL+00

Inhalaiion

NA
NA
NA
NA

NA

NA

lolal ", ol l»l,

(I 01 tIM) DO

ODLtOO OO

ooiuix) DO
O.tll lOO 1 ) 1 )

II III 1 (HI III)

O.OLfOO III)

Notes:

I A noncancer risk estimate (IIQ) of greater than I indicates the potential of noncancei effects (e.g., hvei disease) to occur in humans exposed at an assumed level ami diual ion to a loiiluiiiin.ik-d
medium. A cancer risk level of greater than L0e-06(ie..one in a million) is above the II .S LI'A's point ol departure lor Superlund Sites.
2. liauid quotient and cancer risks are unit less values which represent the probability of incurring an adverse health effect These nsk values aie calculated using the lollou mg iclaliomhips.

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope l;aclor

3. Hazard Quotients and cancer risks are summarized for applicable routes ol exposure Values for each route are summed to airive at an ex|x>sme pathway total nsk I lie pen village ol loul nsk i
also shown for each compound. In some cases, risks were not determined ( N D ) because the lefeience dose 01 .slope factois weie not available NA indicates the toute is not .ipplu .ihk'



Table R 8

SUMMARY OK NONC ANCKR IIA/AKDS AND ( ANC KK RISKS
Rr-asonuhle Maximum Kxposures

llliu-kHfll l .aii . l l i l lSiU-
l>iil'uj,f County, Illinois

Source Area: Fine I .ake
Medium: Surface Water

Population: Keciealional I 'si-i
Land I'se. ('intent I'se Scenario

CHl-MICALOF
POTENTIAL CONCERN

METALS
Manganese

Totals:

11 A/ARD QUOTIENTS

Dermal Absorp Ingesliun Inhalation Total

6.7H03

6.7E-03

4.4U-04

4.4I:-04

NA 7.IL-03

NA 7 IK-03

100.0

100.0

CANC1 k RISKS

X:imal Ahsorp. Ini^eslion Inhalation I t

ND ND

O.OI-+(K) O.OI- t (K)

NA OOCtOO

N A O . O I i t t H )

Notes:

1. A nonoancer risk estimate (HQ) of greater Ihan I indicates the potential of noncanccr effects (e.g., liver disease) to occui in humans exposed at an assumed level and duiulion lo a ipni.uniMaK'il
medium. A cancer risk level of greater Ihan I Oe-06 (i.e..one in a million) is ahove Ihe 11 S KPA's point of departuic foi Sujiertund Sites
2. Hazard quotient and cancer risks are unitless values which represent the probability of incurring an advene health elicit Iliese nsk values aie calculated using (Ik- fol lowing K Unomhipv

Ha/aid Quotient - Chronic Daily Intake / Referenc-e Dose
Cancer Risk - Chronic Daily Intake x Slope l-acior

3. Hazard Quotients and cancer risks are summarised for applicable routes of exposure. Values for each route are summed to arrive at an ex|H>sure pathway total risk llu |H-uvniag<: ol loial i isk i
also shown for each compound. In some cases, risks were not determined (ND) because Ihe reference dose 01 slope factors weie not available. NA indicates Ihe iouu- is not applicant

MiJux j,^h

7 / I 5 / V 4
,/.'l 1 0 V K A I Kit XI.S



Table R-V

S U M M A R Y OK NONC A!XC KR IIA/.ARDS AM) t ANt K.R RISKS
Kuisoimhk Minimum Kiposurus

lllackwdl Land fill Site
Dul'iî t- County, Illinois

Source Area: Sand Pond
Medium: Siuface Water

Population. Ttcspassct
I .ami I 'sc: ("uncut I 'sc Scvnai 10

HA/ARIHJIIOTIKNTS CANCI'.K KISKS
rilK.MlCA1.0l;

POTBNTIALCONCbRN

METALS
Barium

Manganese
Sodium

TIC Groups
Acids, non-cyclic

Dermal Absorp.

47E-04
1.9K-02

ND

Ingest ion

5.2U-05
1.3H 03

ND

lnhalalu>n

NA
NA
NA

lolal

5. 31i 04
2.0K-02
O.OI-XX)

'It of Total

2.5
97 5
0.0

Totals:

3.8H-06

2 OK 02

4.8H-06

I.3K-03

NA

NA

8.5K-06

2 IH 02

0.0

1000

IV.inalAbsoir,

Nl)
ND
ND

ND

O.OIXX)

ND
ND
ND

Nl)

(Mil ilNl

Inhalation

NA
NA
NA

NA

NA

lol.il

OOI-+OO

II 1)1 I DO

Dili ( IK)

(H>| till)

II 111 il 111

"' »! lolal

on
n n
o n

n n

o o

Notes:

1. A noncancei risk estimate (IIQ) ol gieater than 1 indicates the potential of noncancci effects (e.g., hvei disease) to IKCIII m huniaiis exposed at an assumed level anil i l iuai ion hi a c t > M i . i i i i i t u i . - i l
medium. A cancer risk level of greater than I .Oe-06 (i.e., one in a million) is above the 1I.S.KI'A's J M > U I I of depailuie foi Superfund Sites.
2. Hazard quotient and cancer risks are unilless values which represent the probability of incurring an adveiie health effect. These risk values are calculated using ilk' follow IIIL' iclalionsliips

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope I actor

3. Hazard Quotients and cancer risks are summarized for applicable routes of exposure Values for each loule ate summed to arrive at an exposure pathway total r i s k Hi. |>. u .-ul.ii'. o| tma l r i s k is
also shown for each compound. In some cases, risks were not determined (ND) because the reference dose or slope factors were not available NA indicates the loule is not applicable.



Table R !•«

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable MUMMM Eip

Blacimdl LandiiH SUe
DuPafe Cowry llUook

Source Area: Silver Lake
Medium: Pub

Population: Recreational Uicr
Land UK: Current Die Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

PQTENTA
UMTVOLATILES

ToUl C PAHi

ToUla:

4.7E-07
I.3E-06
40E-06
2.0E-07
2.0E-OJ
I.9E-05
2.6E-07

ND

4 IE-05

S of Total

1.0
2.1
90
0.5

43.1
42.4
06
0.0

100.0

Insertion

ND
ND
ND
ND
ND
ND
ND

I.8E-OK

I.8E-OI

% of Total

00
00
00
00
00
00
0.0

100.0

100.0

D (HQ) of (mater dun I indicate! the potential of nuncancer effect* (e.g., liver diaeaae) to occur in human < ed at an aammed level and duration to a contaminated

2. Hazard
riak level of gnat* than I.Oe-06 ( i« , one in a million) a above the U.S.EPA1* ponat of departure for Suporivnd Site*.
and cancer rieki an •nftleaa value* «hkh uprr««n« the probability of incurring an advene health effect Theae riak value* are calculated wing the following relatiomhip*:

Hazard Qwboat - Chronic Daily hmake / Reterance Dow
Cancer RM - Chronic Dairy Intake x Slope Factor

Hazard QiiKinali and cancer net* are mmmuijtt far applicable route* of expomrc Value* for each route are •ummod to arrive at an exponn pathway total riik The percentage of total ruk u
ki were not determined (ND) becauec the reference do** or alone bcton were not available. NA indicate, the route if not applicable.



Table R lOb

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable MkxtaMiBi Eipoenr*

Blackwdl Landfill Site
DuPege County, l

Source Area: Silver Lake
Medium: Fiah

Population: Recreational Uter
Land UK: Current Uie Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTBNTIAL

UMIVOLATILEI

ToUla:

4.7E-07
13E-06
4.0E-06
2.0E-07
20E-05
I9E-05

ND
ND
ND
ND
ND
ND
ND

26E-07

4.JE-OJ

S of Toul

1.0
2.1
90
O.S
43 »
42.4
00
00
0.0
0.0
0.0
0.0
0.0
0.6

100.0

ND
ND
ND
ND
ND
ND

34E-10
2.9E-11
1.5E-09
I.OE-09
38E-09
S.3E-10
3.7E-09

ND

I.3E-08

00
00
00
00
00
00
40
02
110
7.7

434
6.2

27.5
00

100.0

(e.g., livar diaeaae) lo occur • kumam expoaed at an aiaumed level and duration to a contaminatedriataati»ila(HQ) of grpiUrlhan I »dic»U» the potential of ooncaK
liric kwri afBmlar IBM l.Oe-06 (Le.. one in a million) i. above Ike U.S.EPA'a poolcf deputurefbr Supedund SiteL

X Hand <,iioliet< and cancer riati an BilkMvahiei«faichreprc«^u^ TWoae nak valuea an calcul.lol uaing the following rclatianUiipa:
Hazard QwlMnt • Ckranic Daily mtake / Reference Doee
Cancer Ra* - Ckraaic Dairy btake x Slope Factor

3. Hajaid»o«ia»^aa^caa«Mriatianiila«maii»dfaapplicabkroutc.ofCTpoiure Value, for each route an lummed lo arrive at an expown pathway total rut The percentage of total nak u
aanvcaeai.riaki*mBo<detciiiui»ed(>n))l>ocaiMtfo NA indicate, the route i. not applicable.



Table R-lla

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reaaonabl* Maximum Eipoenn

BUcfcwd
DuPac* Cmmty

Source Area: Silver Lake
Medium: Fiak

Population: Subsidence Fiahcrmon
Land UK: Curra* Uac Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL OOKHTHM

8EMIVOLATILKS

Total CafcangMc PAHt

Totala:

25E-OJ
6.7E-05
1 IE-04
1. IE-05
I.OE-03
10E-03
1.4E-OS

ND

2.4E-03

1 0
2.1
9.0
0.5

43.1
414
06
0.0

100.0

ND
ND
ND
ND
ND
ND
ND

4.7E-06

4.7E-06

S of local

00
00
00
0.0
0.0
0.0
00

100.0

100.0

rick wniuto (HQ) of yvatalku 1 mtialet the po«o»1ial afnmtftnrn cflecU (e.g., Irvtc di»e»»c) to occur in humani «xpo«eJ at an aatumed level and duration to a contaminated
nk Iml of •«••«•« I.Oe-06 (i.« , ome im a million) ia above the U.S.EPAi foot of dcpartm for Supcrfund Sitea.

D^Dro^ Thae riak value, an calculated winf the following rclatiomhip*:
Hazard QwrtM* - draw: Daily hub / Refcrac* Doac
Caaov RMc - Ckraac Duly fetalu x Slope Factor

3. Harard(>c«ii^amJo«mwriAaa»»im«miiiii<faan)hcabtorout«ofCTpoturc Valua for oack route an to arrive at ao expowc pathway total ride The percentage of total riat ia
NA mdicatc* the route ia not applicable.



Table R lib

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reaaonabk MaiMHMn Eipoaun

Blacfcwdi Landfill She
DuPafc CMMV, llUnofc

Some Area: Silver Lake
Medium: Fun

Population: Subaiatence Fiahermen
Land UK: Current Vte Scenario

CHEMICAL OF
HAZARD QUOTIENTS CANCER RISKS

SEMIVOLATILE8

Been*.*
Cfcr]

B*vzo(b)fluarawlhen*

Benzo(a)pyrc*c
ld«o(IA3-od)pvre«e
Dibeaz<aJi)aMhracc*e
Hwrn(j_h i|r»r)ikem

ToUb:
Note*:
I. Ai

2.JE-03
6.7E-05
X IE-04
I.IE-03
l.OE-03
I.OE-03

ND
ND
ND
ND
ND
ND
ND

1.4E-05

% of Total

10
28
90
O S

43.8
424
0.0
00
00
00
00
0.0
0.0
06

100.0

ND
ND
ND
ND
ND
ND

28E-08
1 SE-09
7.8E-08
V4E-08
3 IE-07
44E-08
I.9E-07

ND

7. IE-07

00
00
00
00
00
00
40
02
II 0
7.7

43 4
6 2
275
00

1000

> (HQ) of freater than I indicalM the potential of • i (e.g., liver diacaae) to occur in humana expoaed at an aawmed level and duration lo a contaminated
A cancer rkV levd of greater thai I.Oe-06 (i.e., one in a million) ia above the U S EPA'« point of departure for Superfund Site*.

Hazard fubeat and cancer rkfca are •utleei value* which repreaont the probability of ncurfmf an advene keahh effect Theae riak valuea are calculated iMmg the following relalianahipi:
Hazard QuatieU - Chronic Daily ratakc / Reference Doae
Cancer Rink - Chronk Daily Intake x Slope Factor

r rim^ an iimniaru^ for applicabkrauc* of expowre Valuea for each route are Mimed lo arrive at an exposure pathway total riat The percentage of total mk u
m tome caaet. riak. were not determined (ND) became the reference doac or alope factor, were not available NA indicate* the route i* not applicable.



Table R-12

SUMMARY OK NO.V AM KR IIA/.AKUS ANU C'ANCKK KISKS
Reasonable Maximum Kxpusurn

Huukwrll Undflll Site
UuPagc ('aunty. Illiauli

Source Area
Medium

landfill
Ambient Air On Landfill

Copulation On Site
Land Use: ( 'urrrnl

HA/A RD QUOTIENTS
CHEMICAL OF

POTENTIAL CONCERN

VOLATII.ES
("hloromc thane
Vinyl chloride
Chlaroc thane

Methylcne chlonde
Acetone

l.l-Dichloroelhcne
I.l-Dichloroc thane

1.2-Dichloroethrne (cis)
1.2-DichlonKlhcnc (trans)

2-Butanone
1 ,2-DicNoropropanc

Thchloroelhenc
Benzene

4- Methyl 2 penlanone
2 llenanone

TctiaLhloroelhene
Toluene

Chlorobcnzene
Elhylbenzene

Xylcncs (mined)
Dichlorodifluoromcthanc
Dichlototrlrafl uoroc thane
Tnchloronuoromc thane
Tncruorouifluoroe thane

4-cthyl toluene
1 .3.5-Thmelhylben2ene
1 ,2.4-TrimcthylbcnzciK

SEMI VOLATILE
1 .4-Dichl<»obenzene

Totals:

Inhalation

ND
ND

1 IEW
I.6E-07

ND
ND

2.5E-07
ND
ND

2.2E07
2.2E-06

ND
ND

1 8E 06
ND
ND

6.0E-06
2.2E-08
2.3E-07
I.7E-06
2.5F.-05
20E-07
8.3E-09
3.2E 10

ND
ND
ND

1.3F.07

1.5E-05

% ol Total

o.o
00
0.0
1 1
0.0
0.0
1 6
0.0
00
1.4

145
0.0
0.0
11.8
00
0.0
386
O . I
1.5

11.2
160
1.3
O.I
00
0.0
0.0
0.0

0.8

100.0

Wolkci
Use Scenario

C ' A N C I K RISKS

Inhalation

5 .4E- I2
6 71. 09

ND
8.0I-. 1 1

ND
LIE 10

ND
ND
ND
ND
ND

7.6E 10
I . / L 10

ND
ND

2.0E-IO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

8. IE-09

% <>l Total

0 1
83.6
00
1 0

( I I I
1.3
O i l
0.0
00
0.0
00
9..")
2 . 1
0.0
oo
2.-I
00
0.0
0(1
0.0
00
00
O i l
0(1
0.0
00
00

0.0

I (MM)
Moles:
1 A noncancer risk estimate (IIQ) °f greater than 1indicates the potential of noncancer effects (c.
medium A cancer risk level of greater lhan I.Oe 06 (i.e., one in a mil l ion) is above Ihe ll.S.KPA'i
1
ii

g.. liver disease) lo occur in human.i exposed al an assumed level and duia l ion
point of departure for Superfund Sites.

Hazard quotient and cancer risks are unities! values which represent Ihe probability of incurring an adverse health effect Inese nsk values are calculated using ihe f o l l o w i n g

lo J , )Nl . , l l l l | ] J IC, l

l e l a l ionsh ips

Cancer Risk - Ctironic Daily Inlale x S\opc Kactor

3. Hazard Quotient! and cancer risks are summari«d for applicable routes of exposure Values for each route are summed to arrive al an exposure paths* jy tou
also shown for each compound In some cases, risks were not determined (ND) because the reference dose or slope factors were not available

n»iu«/,or»/«J72IO(yKAM<KJ<LS



Tablr K-U

SI M M A K > 0» NONCAM'KK IIA/.AKDS AMK'AMCKK RISKS
Reasonable Maximum Kxposuies

KlackHell l-undfll lSile
Dul'uge County, Illinois

Source Area, landfill
Medium Ambient Air - O f f l andf i l l

Population On Silc Worker
I .andl 'sc. Cuitcnl Use Scenario

CHEMICAL OF
POTENTIAL CONCERN

IIA/ARD QUOTIENTS

Inhalation

CANCI-.R RISKS

Inhalation '', ol loLiI

VOI.ATII.ES
Chlorome Inane
Vinyl chloride
Chloroe thane

Methylene chloride
Acetone

I.l-Dichloroethene
1.1-Dichloroethane

1.2DichJorocthene (cis)
1.2-Dichloroclhcnc (tram)

2-Buunone
1.2-Dkhloropropane

Trichloroelhcne
Benzene

4-Melhyl-2-penlanone
2-Hexanune

Tctrachloroclhcnc
Toluene

Chlorobenzene
Elhylbciucne

Xylcnes (mixed)
Dichlorodj fluoromethane
Dichl or ote Irafl uoroe thane
Tnchlorofluoromc thane
Trichlorotrifluoroe thane

4-elhyl toluene
1,3,5 Trimcihylbcnzene
1,2,4-Trimelhylbcnzcnc

SEMIVOI.ATII.KS
1,4-Dichlorobenzene

Totals:

ND
ND

2. IF.-09
3 IE-07

Nl)
Nl)

4.8E-07
ND
ND

4.3E-07
4.3E06

Nl)
ND

3.51:-06
Nl)
ND

1 IE-05
4.2E08
44E-07
33E06
4.8E-06
3.9F.-07
1 6E-08

ND
ND
ND

2.5I-.07

3.0F.-05

00
0.0
00
I.I
oo
0.0
1.6
00
0.0
I . 4

1 4 5
0.0
0.0
I I . 8
0.0
0.0
386
O.I
I .5

I I . 2
160
1.3
O . I
00
0.0
00
0.0

100.0

1 Oh-11
1.31: 08

ND
1.51: 10

ND
2 .IE 10

ND
ND
N l )
ND
ND

I 51. -IW
3.31-:-10

Nl)
ND

3.8E-IO
Nl)
ND
ND
ND
ND
Nl)
ND
ND
ND
ND
ND

ND

1 61: 08
Notes:
1 A noncancer risk estimate (IIQ) of greater than 1 indicates the potential of noncancer effects (eg , l iver disease) lo occur in humans exposed al an assumed l e v e l and d u i a t u
medium A cancer risk level of greater! han 1 ()e-06 (i.e , one in a mi l l ion) is above the U.S.I-J'A's point of departure f»r Super fund Sites.
2 Ha^a^d quotient and cancer risks are unitlcss values which represent Ihe probability of incurring an advene health effect 'Ihcse nsk values are calcula ted u s i n g the l o l l o w i i
Hazard Quotient - Chronic Daily Intake / Kclerence Dose

Cancer Risk - Chronic Daily Intake n Slope 1-aclin
.1. Ha/ard Quotients and cancer risks are summari/rd for applicable routes ol cx(Mi!,uic Values lor each route arc summed lo amve at an en(>mii ic |> j ihw<i \ l.iLil nsk Inc |>c
also shown for each compound In some cases, risks were not dctcimincd (ND) because Ihe rclcrence dose or slope faclois were not avai lable

nidin |»1»,0<J721 UU.-HA iHl-Jit.S

0.0

I 0

00

I 1

00
O O
0.0
00
0.0

( M M )



T.Me R 14.

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
RMHNMM* MUUMW Exposure

Blackwd Landfill SMc
DuPafc Cowrty.

Source Am: Silver Lake
Medium: Sediment

Population: Oit-Sile Worker
Land UK: Currant UK Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENT! AI
SEMIVOLATILtS

ButyfeeKytpfekalate

Total CarcMoii.it PAH.

METAL!
Bariw.

ZiBC

TIC GROUPINGS

Total.:

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

OOE+00

10E-05
ND

46E-06

5.9E-OI
59E-OI

1 IE-01
4.9E-OI
I.6E-07
IOE-09
7.7E-07
7.SE-07
5.4E-09
l.SE-06

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA

1 IE-01
4.9E-OI
I6E-07
I.OE-49
7.7E-«7
7.JE-07
54E-09
1.5E-06
OOE+00

NA
NA
NA

NA
NA

2.IE-05 O.OE+00 2.IE-05

Total S of Total

O.I
0.2
0.6
0.0
2.7
27
0.0
5.5
0.0

71.4
0.0
16.4

0.2
0.2

100.0

2.0E-05
O.OE+00
4.6E-06

59E-OI
5.9E-OS

OB™*1 Abiorp. layering

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

O.OE+00

Total H of Total

ND
ND
ND
ND
ND
ND
ND
ND

44E-07

NA
NA
NA
NA
NA
NA
NA
NA
NA

OOE*00
O.OEHW
OOE+00
OOE'OO
OOE+00
OOE+00
OOE+00
OOE+00
4.4E-07

00
00
00
00
00
00
00
00

100.0

ND
ND
ND

ND
ND

NA
NA
NA

NA
NA

OOE+00
OOE+00
OOE+00

OOE+00
OOE+00

4.4E-07 OOE+00 44E-07

00
00
00

00
0.0

1000

rafc (Hamate (HQ) of pvaler ttuui 1 •dtcalo. UN polê ial of mcanc «* («••-, liver eueaac) lo occur b humam expand at an aawmod level awl dunticnlo.caaUmin.tod
A amr riak level of greater Ida l.Oe-06 (i.«, ape • a BiUioai) i. aoov* the U.S.EPA'. poial of departure for Superfind SilA

X Hazard ouottea«a^caaMrî >rewtke.v>liiei«Bkkre|M« t̂lBpn>ea«^ fhew n^ vahw an calculated uuuj the foUowinj relalioahip.:
Hazard OaooeM - draw: Daily Hake / Retrace DDK
CUacer Riak-Ckrouc Daily blakex Slope Factor

3. ntzM4QuiA^ta»fde»mMn^inmmmMinifaiiffKGM»m^»<ifaifa*m. Value, for each route are umnod lo arrive at an expoaun pathway total riak. The percentage of total riak •
. b tame caa^ riafc. wen MM determawd (ND) became the reference doee or alope faclon wen oot available. NA indicate, the route if act applicable.



TaMcR-Ub

CHEMICAL OF
POTENTIAL

SEMIVOLATILES

Bemzo(b)Aim«lheM

METALS

Zinc

TIC GROUPINGS

Total*

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
R*a*o«iablc Maxbnwi Eipoaun

BladntcU Landfill SH«
DuPaf* County, lUteob

Source Area: Silver Lake
Medium: Sediment

HAZARD QUOTIENTS

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

OOE+flO

1 IE-01
4.9E-OI
16E-07
I.OE-09
7.7E-07
7.JE-07
S.4E-09

ND
ND
ND
ND
ND
ND
ND

I.JE-06

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1. IE-OS
4.9E-OI
I.6E-07
IOE-09
7.7E-07
7.JE-07
J.4E-09
O.OEHM
OOEHX)
OOE+00
OOEHX)
O.OE+00
O.OE+00
O.OE'OO
1.5E-06

2.0E-OJ
ND

4.6E-06

59E-OI
J.9E-OI

NA
NA
NA

NA
NA

20E-05
O.OE+00
4.6E-06

5.9E-OI
5.9E-OI

2 IE-05 O.OE+00 2 IE-05

Population: On-Sile Worker
Land Uae: Current Uae Scenario

CANCER RISKS

Total H of Total

O.I
02
06
0.0
2.7
2.7
00
0.0
00
0.0
0.0
00
00
00
5 J

71.4
0.0
16.4

0.2
0.2

100.0

hmemtion Inhalation Total S of Total

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

OOE+OO

ND
ND
ND
ND
ND
ND
ND

2.7E-09
I.4E-IO
7.3E-09
3 IE-09
29E-08
42E-09
1 IE-08

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OOF.. 00
OOE*00
out »oo
OObHK)
OOE*00
OOE*00
OOEHM)
27E-09
1 4E-IO
73E-09
5 IE-09
29E-OI
42E-09
1 IE-08

OOE»00

00
00
00
00
00
00
00
40
02
110
77

43.4
6 2
275
00

ND
ND
ND

ND
ND

NA
NA
NA

NA
NA

OOEtOO
O.OEHM
OOE*00

OOt»OO
OOE'OO

6.7E-08 O.OEHK) 6 7E-08

00
00
00

00
00

1000
Note.:
I. Amic*oc«ii*«rtaBal«(HQ)of|r*»l«rthaBli«dical«llMp^
nediim AcaatwrHklevd of frealerthai l.0»4« (L«.. OM • a •ullrai) • above the U.S.EPAi point of departure for Superfund Shea.
t Hazard ouotieB imt caver riaki an mitlam vahm nhich reDraent the probability of incurring an advene health effect Theae riak value, are calculated uaing the following rel.iiorahip.

Hazard Quotieat - Chronic Daily Intake / Reference Dgee
Cancer Riak - Chronic Daily Intake x Slope Factor

3. HjoaidO^»tieataandcanC«rriaUMe««l»ari»dforapptkaWel«to Valuea for each route are aummed to arrive at an expoaure pllhwiy total n* The percoiUge of total ri»k i.
•Uo nVxm for «ach ooMlKMnd. k aoaw ruin, riakl were not •'ilnniimul (ND) becauae (he reference doae or alope radon were not available. NA indicate the route ii not applicable.



Table R IS

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable Maiinunn Eipoaurc

BlacfcweU Landfill SHe
DuPafe County, llunoni

Source Area: Pine Lake Population: On-Site Worker
Medium: Sediment Land Uae: Current Uae Scenario

______________HAZARD QUOTIENTS______________ _______________CANCER RISKS______________
CHEMICAL OF

POTENTIAL OOMf^mN PaiHl Abaorp. hueation fcilnUlim ToUl S of Total Dmnal Abaorp. hiaeation fnK»l«iia«i Total Sof Tota|

METALS
NA 4.4E-04 NA 4.4E-04 % I NA 8 5E-08 NA 8 ?E-08 100 0
NA I4E-05 NA 14E-05 3.2 NA ND NA OOE.OO 00

Totala: O.OE+00 4.6E-04 O.OE+00 4.6E-04 100.0 O.OE+flO 8 5E-08 O.OEHM 8 5E-08 100.0

rhakeatinule(HQ)af|real«rtlu« I mdiralfa thf potrnliil of nmiranrnr rffnrta (n |, Ihnrr diaraar) In nrng in hiimana irrpnand it an aanimnrl Ir-.-rl in\ Hintiin In i ^<—i~r~-~-.<~i
t tkan l.0»46 (i a., one • a million) ia above the U.S.EPAt poaat of departure for Superfind Sitea.

I vahM wkick rnprtaenl the probabiliry of mcurhn| an advene health effect Tkeae riak valuea are calculated uaing the following relalionahtpi:
Hazard QuotMnt - Chronic Daily htoka / Reference Doae
Cancer Riafc - Chronic Duly mtake x Slope Factor

3. Haiard QnnlianH and cancer riaka are nuannriToJ fn applicabk routea of exfo*an. Valuea for each route are aummed to arrive al an expoaure pathway total riak. The percentage of total riak ia
alaonVmnfornichcoaapound. h aome caaea, rialu wen not deumined (ND) becauee the reference done or alope bcton wore not available. NA indicate* the route ia not applicable.



Tabk K 16.

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Reasonable MaiHnum Eipoavrc

BlackweH Landfill She
DuPagt County, llli-o*.

Source Area: Landfill
Medium: Soil

HAZARD QUOTIENTS
CHEMICAL OF

POTENTTAl ,

SEM1VOLATILES

Pyn..
UXitlw

Total CMctMgoHc PAHi

METALS
Sihw

TIC GROUPINGS

PAHi.MkvTCL

Totak:

NA
NA
NA
NA
NA

NA

NA
NA

OOE'OO

42E-OI
6.96-01
I2E-01
4.9E-OI

NO

3.6E-06

1 IE-01
S.7E-0*

NA
NA
NA
NA
NA

NA

NA
NA

42E-0*
6.9E-OI
I.2E-OI
49E-OI
OOE+00

36E-06

1. IE-01
3.7E-0*

39E-06 OOE+00 3.9E-06

Note:
I. Ai

Population: On-Site Worker
Land UK: Current UK Scenario

CANCER RISKS

ToOl H of Total

I I
1.1
2 1
1.3
0.0

920

0.3
1.3

1000

NA
NA
NA
NA
NA

NA

NA
NA

OOE+OO

Total S of Total

ND
ND
ND
ND

48E-08

NA
NA
NA
NA
NA

OOEHK)
OOE'OO
OOE^OO
OOE*00
48E-OJ

00
00
00
00

100.0

ND

ND
ND

NA

NA
NA

O.OE+00

OOE+OO
OOE*00

48E-08 OOE'OO «8E-08

00

00
00

1000

uanaj risk estimate (HQ) of greater than I indicate! the potential of noncancer effect! (e.g., liver ducnc) to occur in human* expoaed at an aammcd level and duration to a contaminated
A cancer riak level of greater than I.Oe-06 (i.e., one in a Bullion) it above the U.S.EPA't point of departure for Superiund Site*.

2. Hazard quotient and cancer riakt are anitleat value* which nymnal the probability of incurring an advene health effect Theee riak value* are calculated using the following rclatiomhipi:
Hazard Quotient - Chrome Daily Intake / Reference Dote
Cancer Ride - Chronic Daily blake x Slope Factor

3. Hazard QiKKinai and cancer riakt are ••••mi i nil far applicable route* of exposure. Value* for each route are tummed to arrive at an exposure pathway total riak. The percentage of total ruk a
(ND) becauao the reference dote or slope factors were not available. NA indicate* the route is not applicable.

7/1WM



TablrR-16b

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
R««Mable Mulmum Eipoaura

Source Area: Landfill
Media: Sod

BlarlnreH Landfill She
DuPaf* County, lUuwb

Population: Oil-Site Worker
Land Uae: Current Uw Sceoario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

PQTENTA
SEMWOLATILES

Be«zo<.Ju)perytane

METALS
Silver

TIC GROUPINGS
Bonzenea.o*y(.natod

PAHa.non-TCL

Toub:

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

OOE'OO

3.6E-06

I IE-01
5.7E-OI

42E-OI
69E-OI
I2E-OI

ND
ND
ND
ND
ND
ND

4.9E-OI

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

42E-OI
69E-OS
I2E-0«
OOE+OO
OOE'OO
OOE'OO
OOE'OO
OOE+OO
OOE'OO
4.9E-OS

NA

NA
NA

3.9E-06 OOE'OO 3 9E-O6

Total % of Total

1.1
I.I
2 1
0.0
0.0
0.0
0.0
0.0
0.0
1.3

92.0

0.3
l.J

100.0

3.6E-06

I IE-OS
J.7E-0*

NA

NA
NA

OOE'OO

ND

ND
ND

hihalalion Total % of Total

ND
ND
ND

44E-IO
20E-11
I2E-09
I.3E-IO
49E-09
9.5E-IO

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OOF. '00
OOE'OO
OOE'OO
44E-IO
20E-11
I.2E-09
I3E-10
49E-09
95E-10
OOE'OO

00
00
00
53
0 2
142
100
581
115
00

NA

NA
NA

OOE'OO

OOE+OO
OOE'OO

8.3E-09 OOE+OO J.3E-09

00

00
00

1000

Note*:
1. A POBcancerriakeattn<«la(HQ) of greater than 1 JiJiritn. dm po<» î.l *f*n~-m*r*r «fflert. (« j lh»« /i.̂ .̂ .) i« ~-̂ » — k.-̂ .~ ̂ p ~̂< .1 „ .—.——j L -̂I llvj ,).—irT 1p ,
nediw. A caaooj n* bwl of gnatar HUB I.Oe-M (i.e., one k a •ullioa) if above dtt U.S.EPA^ point of departure for Supcrfund Site*.
X Hazard quotient and cananr riaki an inutlen viKiei whick rrpinunl Ike pnUbility of incurrin| an advene health effect Then rut v»hie» arc calculated uaing the following relatiomhipi:

Hazard QuotieM - Chronic Daily htfaLe / Reference Do*e
Cancer Riak - Chronic Daily but* * Slope Factar

3. Hazud QuatMM and cancer ratu an Mnanarized far applicable mutei of expoaure. Value* for each route are waned to arrive at an expoaura pathway total risk. The percentage of loUl ri«k •
aonn caeee, ru4a were not aetemunod (ND) becauae the reference doae or tlope bcton mra not available. NA indicalea the route u not applicable.

mdux/joU/MniOO/KAVROB XLS
7/IS/M



Table K 17

SUMMARY OK NON( ANCKR HAZARDS AND CANCKR RISKS
Reasonable Maximum Exposures

Bluckwell Landfill SI I*
DuPa^c County, Illinois

Source Area: Silver Lake
Medium: Surface Waler

Population: On Site Worker
Land Use: Current Use Scenario

HA/ARUCJliOTILNTS CANCLR KISKS
CHEMICAL OF

POTENTIAL CONCERN

METALS
Aluminum

Barium
Uad

Manganese

TIC Groups
Eiherc, cyclic

totals:

Dermal Absorp

6.0E-04
4.4E-04

NL>
2.5E-02

NU

2.6E-02

Ingest ion Inhalation

6.6K 05
4.8E-05

ND
1 6E-03

NU

I 7H 03

NA
NA
NA
NA

NA

NA

6.7E 04
4.9E-04

O.OEtOO
2.6E-02

O.OEtOO

2.7U-02

2.4
1.8
00

95.8

100.0

Demial Ahsotn Ingeslion jnhaLiljiiii .Total 't "I loul

Nl)
NU
Nl)
NO

NO

O.OE+00

Nl)
Nl)
Nl.)
Nl)

NU

NA
NA
NA
NA

NA

NA

O.OLtlH)

O.OI- + (K)
I) UI- i lX)
O O l - t l H )

(Mil l iKI

(KI l . t lK)

Notes:

1. A noncancer risk estimate (IIQ) of g/eater than I indicates the potential of noncancet effects (e.g., liver disease) to occur in humans exposed at ail assuiik'cl level ajul iluiaiuii> to a lonla/nmauJ
medium. A cancer risk level of greater than I.Oe 06 (i.e., one in a million) is above the II S KI'A's |x>inl of depaiime for Su|K-ilunJ Sites
2. Hazard quotient and cancer risks are umlless values which represent the probability ol incurr ing an adverse health effect. These nsk values an.: calculated using Ilk; following K-lalionsliips

Hazard Quotient - Chronic Uaily Intake / Reference Dose
Cancer Risk - Chronic Uaily Intake x Slope l-actor

3. Hazard Quotients and cancer risks are summarized for applicable routes ol exposure Values lor each route are summed lo arrive at an exposure pathway total nsk 'Ilie peux-nlage ol total nsk is
also shown for each compound In some cases, risks were not determined (NU) because the reference dose or slope factors were not available. NA indicates the route is not apphc ahk-



Table R 18

SUMMARY Oh NONC ANCKR HAZARDS AM) CANCKR RISKS
KimvimiMf Minimum Kiposurrs

lllackwcll l.auJIill Site
Dul'iitte County, Illinois

Source Area: Cine Lake
Medium: Surface Water

Population: <)n-Sile Worker
I .and Use: Cunent I1*.* Scenario

HA/AKD QUOTIENTS CANCTIR RISKS
CHKMICALOl-

POTENTIAL CONCERN

METALS
Manganese

__ Dermal Absotp. Ingeslion Inhalalion Tolal '<• o| Total

7.9B-03 5.IK-04 NA 8.4K-03 1000

Totals: 7.9E 03 .V IK-04 NA 8.41--03 100.0

'mial Ahsotp. In^eslion hUiaJiUton lilLil-

Nl) Nl) NA O.or.-t(K) 0.0

O.OI-XX) O.OI-XX) NA 0()|-.»00 0.0

Notes:

1. A noncancer risk estimate (HQtofgrealei than I indicates the potential of noncancei effcils ( e g . livei disease) IOIH.XIIT in humans excised al un assumed level .uul duiadon li> a contaminated
medium. A cancer risk level of greater than I. Oe 06 (i.e., one in a million) is above the U.S.lil'A's point of departure Ini Su|x-ilund Sites.
2. Hazard quolienl and cancer risks are unilless values which represent the probability of incurring an adverse health ellecl. 'Ihese nsk values are calculated using the lollowmg lelalionships:

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - (Tuonic Daily Intake x Slope I-'aclor

3. Hazard Quotients and cancer risks are summarized for applicable mutes of exposure Values for each mule are summed toamve al an exposure pathway total nsk Ihe pcicenlagc i>l ioialn.sk is
also shown for each compound. In some cases, risks were not determined (ND) because the reference dose or slope factors were not available NA indicates the loute is not applicable

7.M IOORAi/RQ.XI,S



Table R- 19

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Rcaaooabte MaiiaMiaa Eipomra

BlackwcN LaaJiUi SMc
DuPafc C««w*y, I

Source Area: Landfill
ModiiaK Aabtea* Air - Off-eitc

Potjulation: Off-Site Resident
Land U«e: Current Uec Scenario

CHEDaKALGP
POTENTIAL

HAZARD QUOTtENTS

% of Total

CANCER RISKS

S of Total

VOLATILE8

U-D»=Uarathca»(c»)
U-DidJomHinajn(traa»)

4-Mcdry>-2 tmtmau
2-HouuuM

T«
To

Tri

U>Trai
1,2,4-TraaMhyfceaotM

SEMIVOLATILES

ND
ND

2.2E-09
3.3E-07

ND
ND

5 IE-07
ND
ND

46E-07
46E-06

ND
ND

3 IE-06
ND
ND

I2E-05
4.4E-01
47E-07
3SE-06
5 IE-06
4.2E-07
1.7E-OI
66E-IO

ND
ND
ND

2.6E-07

0.0
0.0
0.0
I.I
00
00
1.6
0.0
00
1 4

145
0.0
0.0
111
0.0
0.0
386
0 1
I.3
II.2
160
1.3
O.I
00
0.0
0.0
0.0

O.I

1.3E-I1
1.7E-OS

ND
20E-IO

ND
27E-10

ND
ND
ND
ND
ND

1.9E-09
4.2E-10

ND
ND

4.SE-IO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

0.1
13.6
00
1.0
00
1 3
00
00
00
00
00
95
2.1
00
0.0
24
00
00
00
00
00
00
00
00
00
0.0
0.0-

00

Totala: 3.2E-OJ 100.0 2.0E-0* 1000
Note.
I AiMKanc«rnaka«aaj«1e<H(Bofa^ateiihanlndKale.thepolentiaJofn^
aadiuai A cancer riak kud of ajiiatcr than I Oa-06 ( ie . one in a million) ia above the U S EPA'i pewit of departure for Supertund Siua
2. HaaardojioliMardcanoarriatoininitlaBvaluawruchreigreaert Thtae nak value, are calculated tmng the followmj relauonmhipa
Haiard Quotxnl - Chronic Dairy huke / Reference Doae

Cancer Riatt - Owwuc Dairy Intake x Slope Factor
3 HaawdQuoOenUandcanOTnak»areMnman«lforappl«bkrouliiofcxpo«« Valua foi each route are tunned to anive at an exponn pathway toul nik The percentage of uxal ruk
ia abo ahown (of each ccaapound. In •one caaea. rub were not determined (ND) becauee the reference doae or tlope ncton were not available



Tibk R 20

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
RcuoMMe MubawB EipoMim

BlackwtH LandflM She
DvPat* County Illumfe

Source Am: Private Wclb
Medium: Groundwaler

Population: Off-Site Reaident
Land UK: Current U*o Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL

VOLATILE*
U-DicUaroe&aM

I.T rirhlnrnrlhnni (rii)

PESTICIDE/FCB

Endrin
4.4--DDD

EulriiiAUcJryde

METALS

Nickel
Silver

TICGrwpe
Hydrocarbon*, branched

Hydrocarbom, cyclic

Totala:

7.9E-07
I.9E-03

7. IE-04
ND

1.7E-04
ND

30E-05

196-01
10E-04
I.3E-04

ND

ND
ND

1.9E-OI

3.3E-04
63E-03

6.5E-03
ND

I JE-03
ND

33E-04

6.7E-OI
3.SE-02
7 IE-03

ND

ND
ND

59E-04
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND

ND
ND

Total S of Total

9.2E-04
65E-03

72E-03
O.OE»00
1.7E-03

OOE+00
33E-04

I6E-OI

7.9E-03
OOEHX)

OOE^OO
OOEHW

7.2E-01 5.9E-04 9.2E-01

0.1
0.7

01
00
0.2
00
0.0

93.5
3.1
09
0.0

00
0.0

100.0

Dermal Atmnp. huation Inhalation Total % of Total

ND
ND

2.4E-07
4.8E-OI

ND
4.3E-OI

ND

ND
ND
ND
ND

ND
ND

3.3E-07

ND
ND

ND
ND
ND
ND

ND
ND

ND
ND

ND
ND

OOEHW
OOEKW

ND OOE^OO
ND OOE^M
ND OOF>00
ND OOEHK)

O.OEtOO
OOE'OO

00
0.0

22E-06
4.7E-OS

ND
2.0E-OS

ND

ND
ND
ND
ND
ND

25E-06
96E-08
OOEtOO
63E-OI
OOEtOO

940
36
00
2 4
00

2.3E-06 OOEHW 2.6E-06

00
00
00
0.0

00
0.0

1000

I. Ai * ruk •etdnalc(HQ) of greater than I indicates the poteetial of • i («|, liver diaeaae) to occw in htmum expoaed at an aewmed level and duration to a
A cancer riak level of creater than l.Oe-06 (i.e., one in a million) a above the U S EPA'i point of departiMB for Supcrfimd Site*.

2. Hazard owXieHaMl cancer riaka are umtlea. value, which icpicMM tlMinbabUity of incwriiic an advene health effect Theae ruk value. m calculated mm, the following iclaliomhip.:
Hazard Quotient - Chronic Daily buke / Refenane Doae
Cancer Rick - Chronic Daily blake it Slope Factor

3. Hazard QnntinnH and cancer riaki are pjmniarized for applicable routa ofotpomrc Value* for each route are named to arrive at an expoaurc pathway total riak. The porcenlafe of
total riak if tin ahown for each compound, h *me caaea, riaka were not determined (ND) became the reference doae or alope factors were not available.



Tibk R 1U

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

BlKfcwdl Lwdntt SH*
y. Uteri*

Sauna An*: Landfill
Medw: Aabienl Air • On Undfill (Dun)

Population: Contraction Waiter
Land KM: Current UM Scenario

CHEhKALCr
HAZARD QUOTIENTS CANCER RISKS

SCftOVOLATILU

fc»K.I«tin»

ND
ND
ND
ND
ND

ND

ND
ND

H of Tool

ND
ND
ND
ND
ND

ND

ND
ND

ToUk: O.OEHW ND

ND
ND
ND
ND

3»E-0»

ND

ND
ND

3.IE-OS

00
0.0
00
00

100.0

0.0

00
0.0

100.0

I. An (HQ) of ft*m An 1 nfaota the potential ofnoncnv cfleda («.§.. Inct dbeMc) lo occw in hmra expoMd M m mined IncJ nl dMion lo • ottmimled
li* bnl of ptMo *• 1 0»06 (U, ant in t mllion) » iborc the U S EPA'i port al dqwtm fa. Stqxrfvnd Site*

im«iM>^ua which R^nxM the prob^>dily of BialTW«n>d>(mhc^ The« rak nlm «n alculud IMII« the followi/n rebtiorahip>
i QIKIIM* - Onnc tMy boka / Hiimn DM

QMV R>k - Onnic Drfy hnkc K Slope Fidor
3 H«ariQ»irm«Mi»d<»it«trato«»p^Miiil(oi^plKab<.roUt.o<«poMt V«kiw fa «ch rouu vc umcd to vim M m expauc prthmy loul rat TV paxxnUr of tout rak

. to in»i «•. mto w«re not Jctamintd (ND) b«cme lh« refanno <fc»t ot ilopc hdon w

mdux/joU/MT] IWVRAiHT XLS
7/1*94



Table R-l Ib

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Redouble MulwMi Etpowrt*

BlKkwcD LudAU SH«
D«Pa<cCwiily, Illfeob

Source Area: Landfill
Medium: Anbieol Air - On Landfill (Durt)

Population: Conatruction Worker
Land UK: Current UK Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMKALOF

POTENTIAL

SEMTVOLATILES

METALS
SiKv

TICGrwav

Nolai
1 An e(HQ)of

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

TotaW: OOE+OO

than 1 indioaUa the potential of

5i_fltIflUl

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
ND

ND

dbcta (e », Imr

ND
ND
ND

34E-IO
I6E-I1
94E-IO
66E-IO
3 IE-09
7. IE-10

ND
ND

ND

ND
ND

65E-09

:) to occur in hunm cxpoaod al an

!4_flOfiUl

00
0.0
00
S3
0.2
14.5
10.2
SS.f
11.0
00
0.0

0.0

0.0
0.0

100.0

level and duration to a canCanmcd

not rak nh*m e olcukuri ming the follow™ rel̂ kmhin
Hu.nl QuotMl - dvonic Duly koto / Reference DOM

Cmoer Rot - Chronk Dairy Inake x Slope Factor
J. HttwdC^iotMttndonovrialaniiMMiitdbBpliaMcfiiulaorexpowre. Valuta for cwh roule m uned to «n« M an expo*ure ptfhmy total ruk The percera^c of total ruk
• aboahom(VMchooa«j>ound hi tame CMO. mfa nrc not determined (ND) became the reCeranoe doae or alope hdon were not nwUble



T.btc R-lli

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
bfa MulMBI ElpOMf*

BIsckwcN L«MHU SMc
DuP«c« Commty, UUok

Some Am: Landfill
Sod

Population: Contraction Worker
Una UK: Cmort U«e Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OP

POTENTIAL CONTEKH
SEMTVOLATILn

ToUl % of ToUl hiaeition tnhjUtion ToUl SafTatol

TIC GROUPINGS

PAHt.Mat-T<X

NA
NA
NA
NA
NA

NA

NA
NA

OOE+00

I4E-O5
2.4E-06
2. IE-06
1.7E-OS

ND

1.2E-03

3.7E-07
19E-05

NA
NA
NA
NA
NA

NA

NA
NA

14E-05
14E-M
2 IE-06
1.7E-01

OOE+OO

1.2E-03

3.7E-07
I.9E4I

l.l
0.2
0.2
1.3
0.0

91.6

0.0
1.3

NA
NA
NA
NA
NA

NA

NA
NA

ND
ND
ND
ND

6.5E-07

NA
NA
NA
NA
NA

OOE+OO
OOE*00
O.OE+OO
OOE»OO
6.SE-07

0.0
00
00
0.0

100.0

ND NA OOE+OO 00

ND NA OOEHK) 00
ND NA OOE+OO 0.0

ToUk: O.O&HM 1.3E-03 O.OE+OO 1.3E-03 100.0 OOEHX) 6.3E-07 O.OE+OO 6.JE-07 100.0

(HQ) of votar HtM I Miotai HM potoiul ataaoaaax effect, (e.g., liver diKax) to <xxw • lunuv expoMd >t an i«imod level and dintioo to • cooUnuiulal.
rak Iml of (rater tkw 1.0*06 (i.., ow • • •dlioa) • above the U.S.EPA1* pool of deputiMe for Superfind Silm.
a^eMovii^inMlkMvahMVlMoknvm^dwimbddilyofinar^ Thne nk vahic. an cdcuUled winf the following

Hazard OiolMt - (Ironic D»ily bUk* / Rcfemo* Dow
CMOV Rak - Ckrawc Daily loUlu x Slop* Factor

3. H»nriQymMi«^M«c»riA»OTHiai«»iUi<fcr«pplic»t>fa route, of cqKnure. V.lu« for wch to** «re wmmed to «rrivB it in cxpomrc pnhwiy toUl ritk. The pcrccnUgc of toUl nA
hawCM^ ratoMn *ot tacnuMd (ND)bcuute the refcraK* 4o» or tlopo factan were Hi «v>iUbk NA mdicata Ihe route » not .pplicjble.

7/IWM



TaMc R 22b

CHEMICAL OF
POTENTIAL CONTWHJ

•EMIVOLATILIS

ToUl PAHt

METALS
SuW

TIC GROUPINGS

PAHiMn-TCL

ToUla:

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Renewable Maximum Eipvun

Blackwdl Landfill She
DuPaf* County.

Source Area: Landfill
Medium: Soil

HAZARD QUOTIENTS

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

O.OE+00

1.4E-05
Z4E-06
Z IE-06

ND
ND
ND
ND
ND
ND

1.7E-05
ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1.4E-05
2.4E-06
Z IE-06
OOE+OO
OOE+OO
OOE+OO
OOE+OO
O.OE+00
O.OE+00
17E-05
O.OE+00

1.2E-03

3.7E-07
I9E-05

NA

NA
NA

1.2E-03

3.7E-07
1.9E-05

1.3E-03 OOE*00 I.3E-03

Population: Comtruction Worker
Land Ute: Current Uae Scenario

CANCER RISICS

Total % of Total

I . I
0.2
0.2
0.0
0.0
0.0
0.0
0.0
0.0
1.3
0.0

93.6

0.0
1.5

100.0

hA.l.ti«. Total S of Total

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

O.OE+00

ND
ND
ND

6.0E-09
2.«E-IO
1.6E-08
1 IE-0*
6.7E-OS
1.3E-OI

ND
ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OOE+OO
O.OE+00
OOE^OO
6.0E-09
28E-IO
16E-OI
1 IE-01
67E-OI
1.3E-OI

OOEHW
OOE+OO

0.0
0.0
00
J 3
0.2
142
10.0
511
11.5
0.0
0.0

ND

ND
ND

NA

NA
NA

O.OE+00

O.OE+00
O.OE+00

I. IE-07 O.OE+00 1. IE-07

0.0

0.0
0.0

100.0

(H(a of Fcalor than I indicates the |Mtqitul of »

TheM rialc value* an calculated uaing die following rclalionatupa:X Hazard futî  and oaKwriria an nnitkai val
Hazard QmtMnt - Omnic Duly bute / Rcfcnwa DOH
Cawnr RiA • Ckronk Dairy hlakc x Slope Factor

3. Harard Qnmiani and cano«r rinta an im»«nrizad for applicable routci of apoaura. Value, for each route are ranniod to arrive at an expoure pathway total riak. The perccnUp of total riak .
NA indicalea the route it not applicable.

7/19/M



Table R 13

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
ReMoublc Mailaanea Etpowtrw

BUcfcwdl Landfill SHc
DuPafeCoeMty.IIUMk

Some Ana: Ludfill
Me4iw Aa*i«a* Air-On Landfill (VOC.)

Populition: Contraction Worker
Land Dee: Cum* Uee Scenario

OffiMCALOF
POTENTIAl

HAZARD QUOTIENTS CANCER RISKS

H of Tout

VOLATILE*
I. IE-01

ND
13E-07
19E-06

ND
ND

3.0B-07
ND
ND

HE-07
196-03

ND
I.2E-07
12E-06

ND
ND

2.7E-OS
36E-07
17E-06
2 IE-05
3.0E4M
14E-07
99E-09
3 IE-09

ND
ND
ND

13E-06

o.o
0.0
0 1
2.2
0.0
0.0
0.3
0.0
0.0
1.0

32.2
0.0
0 1
24
0.0
00

30.2
0.4
3.0

23.0
3.3
0.3
0.0
0.0
0.0
0.0
0.0

1.5

2.6E-I2
32E-09

ND
3 IE-11

ND
5.2E-I1

ND
ND
ND
ND
ND

3.6B-IO
I. IE-11

ND
ND

9.3E-II
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

O.I
836
0.0
10
00
13
00
00
00
0.0
00
9.5
21
00
0.0
24
0.0
00
00
0.0
0.0
0.0
00
00
00
00
0.0

0.0

Total* 9.0E-OS 100.0 3.SE-09 1000
NoUa:
I Anom»c«nakeni«^(H(Bo|-B^B«ef*ml«dio.tealhe|»««nud^

A onwer riak lewl of pcaUr than 1 Oa-06 (ie. one in a aulbon) a above the U S EPA1! point of dcpartwe for Stqierfimd Site*.
•"• *• P"**l̂ r of incunng an advene heahh effect Theac rak wluei mi calculated win* the following relauonihipi

/RefaraKeDoee
Cmxm Rak - Oranic Deily klttke x Slope Factor

J Hazard Quooeitt and «nc«nak»««a«a—i^ for a^Mbkroula of txpo«« Value, fa each route are unmed to amve at m «po«c |«hway toul n»k TT» ,«certa»eofuiul mk
uabomSovn lor each ooavonl fa aom aaea, naka wm no« deUnnined (ND) became the reference doae or ilope bcton me not anulabk

7/IVM
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T*M>S-1

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS

D«F.*c_<r.nuMi>
SoumAw Und&ll

Mcdun: Ainbm A. - On Umttll (VOC.)

HAZARD QUOTIENTS
CHBkOCALOF

POTENTIAL CONCERN fah.1^— . S

VOLATILES
flilm»«lian ND
Vnyldiknk ND
CUorattMM 92E-12

Mtdiyhwdiianfc HE-09
Aortcn. ND

1.1-Dicbkradm ND
U-DicUoKMlhm 2 IB-09

1 J-DHhlomdMDi (cm) ND
1 T ITrtilniirthM (IIM) ND

2-BuUBom 1 9B-09
U-Diddonfn|MM I.9B-0*

TndOonMbn. ND
B«i»n» ND

< >4Hhyt-2-p^Man« 1 CB-OI
2-HaniM ND

TxractrioRMilMM ND
TokMM 51B-0«

ChkxobnKi. 1 tB-IO
Bltiyftmm 1 9B-O9

XyfaM (rnnud) 1 SB-Ot
DicUonidMiiamdm 2 IB-01
DmUorottttwfluoitJidMn* 1 7&09
TnciilcnAicraMitHn* 7. IB-11
TndilonllnauanMlteB 2.7B-12

4-MMtohMM ND
1 ,3,S-TraMlfaytMnm> ND
1.2.4-TraMlhjiiaiMi. ND

stlaii

00
00
00

00
00
16
00
00
1 4
145
00
00
I I I
00
00
it 6
01
I S
II 2
160
1 3
01
00
00
00
00

PopulMian: RflcrMtiofMl UMC
Lnd U~ Cunn* UM S«rano

CANCER RJSKS

hA-l-«.«- 1

1 7E-I4
2 IE-11

ND
25E-I3

ND
33E-13

ND
ND
ND
ND
ND

23E-12
52E-13

ND
ND

60E 13
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

iiilfiUl

01
836
00
1 0
00
1 3
00
00
00
00
00
9.5
21
00
00
2 4
00
00
00
00
00
00
00
00
00
00
00

•CMTVOLAT1LES
1.4-DidOcntHnMM 1E-O9 01 ND

TauU: I 3E-07 2SE-II

Hw«4 Q~B— 1 - Ofamc DJy bMk. / lUfem Do-
- Orak Didy bbk« i Slop. F«cta

1000

*. u S EPA'i part of fcpnara fct S î«fta4 Sib.



T.W.S-1

SUMMARY OF NONCANCEK HAZARDS AND CANCER RISKS
CMtral Tmrfraclu

BbcfcwHI LMdON SM>

Some Am

dBMICALOF
POTENTIAL CCNCEKN

CUmboum
Ethytwum

DkMonxUkuraMdwM
DkMaraMnfluancdMM
TridiknfluciaMiMM

4-Hhytlokm

SEMTVOLATILES
1.4

Lndfill
Ambtcnt Air - Off UndfiU (VOC.)

HAZARD QUOTIENTS

Population Recnttioml UKT
Current UK Soerano

UMtaUB

ND
ND

32E-11
49G-09

ND
ND

T5EW
ND
ND

67E-09
67B-OI

ND
ND

55E-<H
ND
ND

1 IB-07
6SE-10
6 IE-09
52E-OI
74B-0*
6 IB-09
2SB-IO
96E-12

ND
ND
ND

00
00
00
1 1
00
00
16
00
00
14
145
00
00
111
00
00
316
01
1.5
112
160
13
01
00
00
00
00

CANCER RISKS

Malarm

5 8E 14
73E-I1

ND
I7E-I3

ND
12E-I2

ND
ND
ND
ND
ND

I2E-I2
1 IE-12

ND
ND

2 IE-12
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

01
136
00
10
00
1 3
00
00
00
00
00
95
21
00
00
24
00
00
00
00
00
00
00
00
00
00
00

396-09 01 ND 00

Total. 46E-07 1000 1000

»(HQ)of*MMflMl
r nk Iml of |mMr ton 1.0*0* 0.«, CM • . •

rtanri Quota* - CtroMc Duty to*> / lUfcnw OOM
r Hi* - Onic DJy toMu x Stop. Fx*or

• •*"<* *« U S EPA'i port of dqwom far StyoAnd Sim.

. VifeiBfar^KhiodtiniumniedtoinmilinexiMWR prthmy iot>l ™t
or dope bc<on fnn

of



Table S-3

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Central Tendencies

BlackwcU Landfill Site
DuPagc County, Illinois

Source Area: Silver Lake
Medium: Sediment

Population: Recreational User
Land Use: Current Use Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL CONCERN
SEMIVOLATILES

Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluonnthene

Pyrene
ButvlbenzytphthaUie
Benzo(g,h,i)pervkne

Total Carcinogenic PAHi

METALS
Barium

Dermal Abaoro. Inaeibon Inhalation Total % of Total

Zinc

TIC GROUPINGS
Benzenes, oxygenated

Sulfides

Totals:

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

NA

2.8E-IO
7.6E-10
2.4E-09
12E-IO
12E-08
1.2E-08
8 4E-1 1
2.4E-08

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA

28E-10
7.6E-IO
2.4E-09
1.2E-10
1.2E-08
1.2&O8
84E-11
2.4E-08
O.OE+OO

3. IE-07
ND

7.1E-08

9.IE-10
9.1E-IO

4.3E-O7

NA
NA
NA

NA
NA

NA

3. IE-07
O.OE+OO
7.1&08

9.IE-10
9.1E-10

4.3E-07

01
0.2
06
0.0
2.7
27
0.0
55
00

714
0.0
16.4

02
0.2

100.0

Dermal Absorp Indention Inhalation Total % of 1 Oial

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

NA

ND
ND
ND
ND
ND
ND
ND
ND

2.4E-09

NA
NA
NA
NA
NA
NA
NA
NA
NA

O.OE+OO
O.OE*00
OOEtOO
O.OE+OO
OOE+00
O.OE+OO
OOE+OO
OOE+OO
2.4E-O9

00
0.0
00
00
00
00
00
00

100.0

ND
ND
ND

ND
ND

2.4E-09

NA
NA
NA

NA
NA

NA

OOE«00
OOE+OO
OOE+OO

OOE+OO
OOE+OO

2.4E-09

00
00
00

00
00

1000

Notes:
1. A noncancer risk estimate (HQ) of greater than 1 indicates the potential of noncancer effects (e.g., liver disease) to occur in humans exposed at an assumed kvel and duration to a contaminated
medium. A cancer risk level of greater than I .Oe-06 (i.e., one in a million) is above the U.S.EPA's point of departure for Supcrfund Sites.
2. Hazard quotient and cancer risks are unitless values which represent the probability of incurring an adverse health effect. These risk values are calculated using the following relationships:

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Dairy Intake x Slope Factor

3. Hazard Quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are summed to arrive at an exposure pathway total risk. The percentage of total risk is al»
shown for each compound. In some cases, risks were not determined (ND) because the reference dose or slope factors were not available NA indicates the route is not applicable

mdux/)ob«/«072IOO/RAJ/C.XLS
7/I9/V4



Table S-4

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Central Tendencia

Black*** Landfill Me
DuPac* Cetmty. l

Source Area: Pine Lake Population: Recreational Uaer
Land Ute: Currant Ute Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL CONCERN

METALS
Anenk
Barium

DoBul Atom

NA
NA

hmiin

6 IE-06
X2E-07

kh.lat.0.

NA
NA

Total

6 IE-06
X2E-07

S of Total

%l
3.2

fmull Atmp Inmtim Inhalation

NA
NA

4.7E-IO
ND

NA
NA

Total

47E-10
O.OE+OO

JiSLLoU

1000
0.0

Totak: O.OE+40 7.0E-06 OOE+OO 70E-06 100.0 O.OE+OO 4.7E-10 O.OE+40 4 7E-10 100.0

Nota:
1. A« effect! (e.g.. liver diaeaie) to occur in human expoaed at an uumed level and duration to a contaminatedBOT rkk Mtiaule (HQ) of gnaUr than I indicate* the potential of m

cancer rkk level of greater tfuui l.Oe-06 (i.e.. one m a •ullioa) ia above the U.S EPA^ pool of departure for Superfund Silea.
2. Hazard quotient and cancer rain an Mleei valuet which rcpreaant the probability of incurring an advene health effect Theee riak valuea are calculated uiing the following relatiomhipr

Hazard Quotient - Chronic Daily huke / Reference Doae
Cancer Riak - Chronic Daily InUke x Slope Factor

3. Hazard Quotienta and cancer naki an wraeuhzed for applicable routaa uf expowre. Valua for each route are ewmned to arrive at an exposure pathway total riak. The percentage of total riak it
abonWra for each compound, h aoate caeet, riaki were not determined (ND) becauee the reference dote or alope iacton were not available. NA indicate* the roiae ia not applicable.

7/IW94



Tablets

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Central Tcndenctea

BlackwcD Landfill She
DuPaf* Cmwly,

Source Area: Sand Pond

CHEMICAL OF

VOLATILE!
Viayl chloride

Carbon dianlfide
l,l-DkaJaroethaa»

METALS
Barium
Copp.
Zmt

NA
NA
NA

NA
NA
NA

HAZARD QUOTIENTS

ND
I.IB-11
6JE-I2

3.4E-07
ND

7.4E-OI

NA
NA
NA

NA
NA
NA

O.OE+00
1.IE-11
6.JE-I2

Population: Treapaaier
Land UK: Current Uae Scenario

hMeation k]hjlaiigj| Total S of Total

00
0.0
0.0

3 4E-07 12.1
OOEtOO 0.0
74E-08 17.9

NA
NA
NA

NA
NA
NA

CANCER RISKS

l Abaorp. hiycation Inhalation TuUl % of Total

2.7E-I3
ND
ND

ND
ND
ND

NA
NA
NA

2.7E-13
OOK«OO
O.OE«00

100.0
00
00

NA OOE'OO 00
NA OOK*00 00
NA OOE'OO 00

Total.: OOE*00 4 IE-07 OOE+00 4 IE-O7 100.0 O.OE+00 2.7E-13 0 OR tOO 2.7E-I3 1000

rrHkeatiaMle(HQ)offRalerthanl î icalol the potential of acncancer effect. (e|, Irver diaeaae) lo occiv in IHMIUM expc«e<l at an aaawned level and dintion lo a conUniiiuled
Acaater riak level of greater than I.Oe-06 (i.e., one in a Billion) ia above the U.S.EPA'a pobU of departure for Superfund Site*.

Z Hazard <potic«*aiUcaiiceTriilu an uruUea>v»lu»wfa>c« re Theae riak valuea are calculated iumguV follownu] relatiomhipi:
Hazard Quotient - Ckronk Daily intake / Reference Doae
Cancer Riak - Ckronk Daily Intake x Slope Faotor

3. HlZMliQtati&t^cximifamnMmtunzrifa^&Memteiafaipamm Valuea for each route are aummed lo arrive at an expocure pathway total riak. The percenlage of total nik u
h aome caaea. riaka were not •n>nmii««i(l (ND) becauae the reference doae or «lopc factor! were not available. NA indicate, the route ia not applicable.



SUMMARV OF NONCANCER HAZARDS AND CANCKR RISKS
Ccnlnl Tndmctn

BUckwdl LMtdAII s*u
DoPif* CM»ty, Illlmti

CHEMICAL OF
POTENT]

SKMIVOLATILU

B«uc(.]

Tola! Non-Care PAH.
Total Carcanoganc PAHi

METALS
SUvw

TK GROUPINGS
Bauem. oxygenated

PAHi.aaa.TCl.

Sounc Ant: Undfill
Meduin: Sod

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

HAZARD QUOTIENTS

14E-07

42E-IO
22E-09

NA

NA
NA

I4E-07

42E-IO
22E-09

PopulMion ReorcMlonil Uio
Lml Utc Current UK Soouno

'lifftl IdulMUB Toul S of Toul

I6E-09
27E-09
32E-09

ND
ND
ND
ND
ND
ND

196-09
ND
ND

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

16E-09
27E-09
32E-09
OOE+00
OOE»OO
ooe^oo
ooe+oo
ooe«oo
ooe+oo
I9E-09
ooe+oo
OOE»00

1.1
I t
21
00
00
00
00
00
00
13
00
00

92.0

03
1 5

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

CANCER RISKS

ND

ND
ND

NA

NA
NA

OOE+OO

OOE+00
OOE+OO

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

66E-IO

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OOE+OO
OOE+OO
OOE+OO
OOE+OO
OOE+OO
OOE+OO
OOE+OO
ooe+oo
OOE+OO
OOE+OO
OOE+OO
66E-IO

00
00
00
00
00
00
00
00
00
00
00

1000

00

00
00

Toul. 006+00 1SE-07 OOE+OO I SE-07 1000 OOE+OO 66E-10 OOE+OO 66E-10 1000

Note.:
1. A nonc»nc«Tn»kcataM«e(HQ) of greater than I mutrtln the potential of noocanoer effect! (e g., liver diaeatt) to occur m hurnana expoaed at an mumcd level «nd AJMKTI u> i conumimled medium
A cMUcr ink lev«l of BTMIar dun 1 .Oe4» (i.e.. one in • million) a above Ihe U S EPA'i poua of dcptmve fot Supcrfimd Site.
1 Huafd a^mlwnl *nd tmtm raka tn aatitm vikio wbioli i i |» i»<H the probthilay of ncuning an advene health effect Thcae tuk valuei are calculated uaing Ihe following rclatiorahipa

Hmanl Quotient - drone Duly Intake / Reference Doae
Cwocr Rjak » Chrome Daily Intake x Slope Facuc

J HuMdO^jot>ett«aodcana<«n»fa are aMiinariMid (or ipplKaWe route. oTcxpo««e Values for each route are unmed lo arrive at an exposure pathway loul ruk The percentage of loul n>k u«l»o
taaomecaaea,naki wererrtdrteirnined(ND)r«cauK thenrfoOT«do«or riope factor. WOT NA ndicateilhc toule u nut applicable



TableS 7

S U M M A R Y OF NONC'ANCKR HA/.ARDS AND CANC'KK RISKS
Central Tendencies

Bluckvtell Landfill Site
Dul'u^f County, Illinois

Source Area: Silvei Lake
Medium: Surface Water

I'opulaliiin: Kecieational User
Land Use Cuiicnl Use Scenaiio

HAZARD QUOTIKN IS CANCLR R I S K S
CHEMICAL OH

POTENTIAL CONCERN

METALS
Aluminum

Barium
Uad

Manganese

TIC Groups
loners, cyclic

Totals:

Dermal Absurp.

7. IE-06
5.2E-06

ND
2.9E-04

ND

3.0E-04

Ingest ion

8.9E-07
6.5E-07

ND
2.2E05

ND

2.3E-OS

Inhalation

NA
NA
NA
NA

NA

NA

Total

8.0K-06
5.8E-06
O.OEtOO

O.OIitOO

3.3E-04

% of Total

2.5
18
0.0

95.8

0.0

100.0

IXtnual Ahsorp.

ND
ND
ND
ND

ND

O.OLtOO

Ingest ion

ND
ND
ND
ND

ND

O.OL + 00

Inhalation

NA
NA
NA
NA

NA

NA

lolal

II Ol t < M )

1)01 t IM)

OOi:»(KI

0.01. | (K )

O.OI-+IK)

OOl. t lKI

'« ol lolal

O.O
().()
0.0
II II

O II

1) II

Nules:

1. A noncancer risk estimate (IlQ)of greater than I indicates the potential of noncancer eltet Is (e.g., liver disease) to occur in humans exposed at an assumed level aiidduialion to a cuiilajniiulcd
medium. A cancer risk level of greater than LOe 06 (i.e..one in a nullion) is above the U.S LPA's poim of deparluie lor Superfund Sues.
2. Hazard quolieni and cancer risks are umtless values which represent the probability of incurring an adverse health eflect ITiese risk values are calculak-d using ihe fo l lowing re la t ionships-

Hazard Quolieni - Chronic- Daily Intake / Reference Dose
Cancer Risk - CTuonK' Daily Intake x Slope l-aclor

.1. Hazard Quotients and cancer risks are summarised for applicable routes of exposure. Values for each route are summed lo anive at an exposure pathway lolal nsk ITie pfuviiLif.c ol loial nsk is
also shown for each compound. In some cases, nsks were nol determined (ND) because the reference dose 01 slope faclois were nol available

mdun,j,ibs/672l IOO/RA3/C.XI.S
7/15/94



Table S 8

S U M M A R Y OK NONCANCKH IIA/AKDS AND CAM KR RISKS
Central Tendencl

Hlai-kv.i-11 Landfill Site
DuPaKv County, Illinois

Source Aiea: I'me Lake
Medium: Surface Water

Population: Keciealional User
Land I Ise: Cuiienl I 'se Sccnai 10

CIIBMICALOI
POTENTIAL CONCERN

METALS
Manganese

Totals:

Dermal Absorp.

9.3U-05

9.3H 05

IIA/AKDUl'OTILNTS

6.9I-: 06 NA I OK 04 100.0

6.9K-06 NA I.OIi-04 100.0

CANCHK R I S K S

Deimal Ahsoiii. IngeMion

N l ) N D

O.OI'XX) O.OI- + IK)

NA OOLtOO Oil

NA O.OIUtX) o.o

Notes:

1 A noncancer risk estimate (1IQ) of greater than I indicates the potential of noncancei effects (eg , liver disease) to ocelli in huinaiisex|Hi>ed at ;in assumed level and duialion to a contaminated
medium. A cancer risk level of gieatei than I .Oe 06 (i.e., one in a million) is above the 11.S.I J'A's point of depaiiuie foi Sti[)eiliind Sites.
2. Hazard quotient and cancer iisks are umlless values which represent the probability of mcuirmg an adveise health ellecl ITiese risk values aie calculated using the follow mf u-laiumshi |>s

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope l-actor

3 Hazard Quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are summed to arrive at an exposure pathway total nsk IV |x'Kviilagi- »l total nsk i
also shown for each compound. In some cases, risks were not determined (ND) because the relerence dose or slo|>e fai tins were not available.

mdun/jobi6721 KXVRA 3/H.Xl.S
7/I.VM



Table S-9

S U M M A R Y OK NONC AM KH HA/.AKDS AND C ANl K.R RISKS
Central Tendencies

Illuckwell l .aiidtlllSiU:
Ihil'um1 County, Illinois

Source Area: Sand I'ond
Medium: Surface Waler

Population: Trespasser
I-and Use: Current I1*.' Sccnaiio

HA/ARD QUOTIENTS CANCKR R I S K S
CHKMICALOF

POTENTIAL CONCERN

METALS
Barium

Manganese
Sodium

TIC Groups
Acids, non-cyclic

Dermal Absorp.

6.6E-06
2.7H-04

ND

5.2E-08

Totals: 2.7F.04

Invest ton

8.2E-07
2.0E05

ND

7.5E-08

2.IK-05

Inhalation

NA
NA
NA

NA

NA

Total

7.4E-06
2.9E-04

O.OIi + 00

I.3E-07

2.9E-04

% of Tolal

2.5
974
0.0

0.0

100.0

Itemial Ahsoiy

ND
ND
ND

ND

o.oi;+oo

Invest ion

ND
ND
ND

N D

O.OIU(X)

Inhalalion

NA
NA
NA

NA

NA

l ou l

o i i i : t ( K )
U.OHtOO
O.OI-XXI

O . D l - t l X )

oor.+ixi

Notes:

1. A noncancer risk estimate (I IQ) of grealer than I indicates the potential of noncancer effects (e g , liver disease) to occur in humans exposed at an assumed level and duiat ion to a oinlannnau-d
medium. A cancer risk level of grealer than 1.0e-06(i.e .one ma million) is above the U.S.HI'A's point of departure for Superlund Sites
2. Hazard quotient and cancer risks are unilless values which represent Ihe probablllly of inclining an adverse health effect. These risk values arc calculated using UK- lol lowmg u-lalionslnpv

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope Factor

3. Hazard Quotients and cancer risks are summarized for applicable roules of exposure Values foi each loule aie summed to ainve al an exposuic pathway total nsk Itic |iciccnuigr ol lo iu l r i s k i
also shown for each compound. In some cases, risks were not determined (ND) because Ihe reference dose or slope factors were not available

n i Ju> jobnb'21 I I I O . K A 3 . I XI,S
7 I .VV4



Ta

SUMMARY OF NONCANCCR HAZARDS AND CANCER RISKS

BlacfcweH Landfill SHe
DuPafc County, llluoai

Source Area: Silver Lake
Medium: Full

Population: Recrutioiul Uaer
Land UK: Current Uae Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL OONTfiKN
KEM (VOLATILE*

FKnroM

Bcnzo<|>.i)perykne
Total CarrinnrnirPAHi

TouU:

J.7E-OI
1.5E-07
4.9E-07
23E-OI
24E-06
2.3E-06
3 IE-01

ND

55E-06

10
28
9.0
05

43.»
42.4
06
0.0

100.0

ND
ND
ND
ND
ND
ND
ND

3.2E-09

3.2F.-09

%ofToUl

00
00
00
00
00
00
00

100.0

1000

Nolea:

r riafc aetimale (HQ) ofgraaUr than I indicate! the potential of nancancec eflecU (e.f., liver dueaK) to occur in human cxpotcd at an aaaumed level and duration to a contaminated
•cer riak kvd of (realer than I.Oe-06 (i.e., one i* a million) u above the U S EPA1! poix of departure for Superfund Silo.

X Hazard yrtiant and cancer riatj are unitkei viluea which m«r«inl the probability of i»curmuj an advene health effect Theac riak valuea arc calculated uiiiuj the following rclationahipi:
Hazard Quobant - Omuc Daily Intake / Reference Dow
Cancer Riak - Chronic Daily hake « Slope Factor

3. Hazard Qnotienta and cancer rak» are aunmariẑ  for applkabk route, of cxpoaure. Valuea for each route are unmed to arrive at an expoaure pathway total riak. The ponxnbge of total ruk u
I tat each onmpnund. h aonw caaw, raki were not dotenmnod (ND) becawc the reference doee or ilope faclon were not available. NA indicalea the route • not applicable.

m*«/)oU/«7JIO<VRA3/J XLS



Table S-ll

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Coilral TndeacMi

Blacfcwefl Landfill Srt.
DwPac* County, lllinoti

Some An*: Landfill
A«*«<Air-OnUndfill(VOC.)

Population: On-Sile Worfcen
Uod Uae: Currant UK Scenario

CWMCALOF
POTENTIAL CONCEKN

HAZARD QUOTIENTS CANCER RISKS

SofToUl

VOLATILE*
rili«..ni>.a.i
YnrylcUori.*

1.1-DirHiwnin.ana
1.1-DKUomduM

1.2-DicUonMtlMM (cv)
)

TrichloroetBOH

4-Me*hyl-2-pea<anone
2-Hauno»c

To
T«

EtkyflxazaM
Xyk»»(n»d)

Dicklaroaifluoromeduae

4-elhyll
1,3,1-TrimkylMZMB
1.2,4-TriMdtyfeaaaw

SEMIVOLAT1LES
1,4-DicUorabaaaw

Totah:

ND
ND

26E-IO
39E-08

ND
ND

6.0E-OS
ND
ND

5.3E-OI
54E-07

ND
ND

4.4E-07
ND
ND

1.4E-06
52E-09
55E-08
4. IE-07
5.9E-07
4.9E-OS
2.0E-09
7.7E-11

ND
ND
ND

3. IE-01

3.7E-06
Note*:

0.0
00
00
I I
00
00
16
00
00
14
14)
00
0.0
1 1 8
0.0
0.0
386
O.I
I.5
II.2
16.0
13
01
00
00
0.0
0.0

08

1000

38E-13
4.7E-IO

ND
5.6E-12

ND
7.6E-12

ND
ND
ND
ND
ND

5.3E-I1
1 2E-II

ND
ND

HE-11
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

57E-IO

01
83.6
00
10
00
1.3
00
00
00
00
0.0
9.5
2.1
00
00
24
0.0
00
0.0
00
0.0
00
00
00
00
00

00

1000

mdux/)oU'M>7?loa/1lAyK XI-S

A cmcr luk lend of fc*a Uwi I Oe-06 (i c . one m • million) u ifcovt the U S EPA'i point of depottn for Superfwd Sue*
2 HuMd quotum indOTwrifiuiRuraUe*nluaiinich repae.* the proe«bilrty of mc«nng m »dvenc hemhh eftecl llneruk nluem calculMcd iism» the following r.lMioratup.
Hunt QuotieM - Chronic Duly tnl̂ Le / Refennce Dow

Cmcet Ruk - Chronic Duly Inuke x Slope Fictor
3 Haard QuouenU and canco ruki are unamed for applicable roua ofexpown Vtluei fot each louu in wiuned lo Mnvc at m\ exposure pathmy loul n»k The percenu«e of u>ul nik
u iuo ahown for each compound m lome cam. naki wtn not determined (Nt>) becatae the refeicncc <k»e or slope fubn were not amiable



TablcS 12

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Cnrinl Teadcacica

BlackwcU Landfill Silt
DuPif* County, l

Sauce An*: Landfill
Medium: Arnbwnl Air-Off Landfill (VOO)

Population: On-Sile Wofken
Land U«e: Current UK Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL CQNfpPM

VOLATILE!
nUiiiiianil»i«ii
Vkytchloti*
OOoroatkaM

MuhyfanecMoridc

M-DicUaronropaaw

4-Mcthyl-2
2-HauMM

T.
Ti

EUrytboBzcaw

Dicfclo
DicUaraKtnflwvoolhuc
TricUanflyaiaMlkHie
Trid

8EMIVOLATILES
1,4-DicUarobaizaie

hUJaiioA

ND
ND

1 IE-09
I.6E-07

ND
ND

2.3E-07
ND
ND

2.2E-07
22E-06

ND
ND

1 IE-06
ND
ND

39E-06
2. IE-01
22E-07
I7E-06
2.4E-«6
2.0E-07
S.2E-09
3.2E-10

ND
ND
ND

£oll°jal

00
0.0
0.0
1.1
0.0
00
1.6
00
0.0
1.4

14.3
0.0
00
l i t
0.0
00
316
0.1
1.3

11.2
16.0
1.3
0.1
0.0
0.0
0.0
0.0

1.3E-07 O.I

Inhalation

16E-12
I.9E-09

ND
2.3E-II

ND
3.1E-1I

ND
ND
ND
ND
ND

2.2E-IO
49E-I1

ND
ND

36E-11
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5kfl£IflUi

01
13.6
00
10
0.0
1.3
00
00
00
00
00
95
2 1
00
0.0
2.4
00
00
00
0.0
00
00
0.0
00
0.0
00
0.0

ND 00

m<kix/jota/«OTJIO<VllAM.XLS
7/lOrtM

TouU: I 5E-05 100.0 2 3E-09 1000
Nola:
I AnoncmctrriAi»mnlr(HQ)<rfirM»gltiMl mdic«lc<thepa«ailMl(/iKncinoveflecU(e|.. h«v <h«aK) to occur in hwura opoMd « n uiunKd level Hid dintion to >
•rrtiiai AcnMrruklndof|r«l0lhnl Oe-06 (i.e.. one in million) u ihcMlht US EPfCi point oTdqmnn fcrSuperfund Siia
1 HuMdi|uoticnlindc«cerraki»cmitki>ralue< which rcjraa* Ihe pobibilily of mamng •> idwne health effect TheK ink nluei ire calculated ujuig the followu« reMiorahipi
Htmd QuotiM - Oronic Duly Inttki / Refennce Dot*

Cancar Ruk - Omnic Duly Inuke x Slope Factor
3 H«Bri(>iobertt>ndc«noeiha1mB«iuainihzedroripph<abkrouu>ofexpc«R Values for e»ch nx<t are wmnied to amve *t m exposure pathway toul mk The pauooanc of ux*l ruk

tome oata. ruk. vere not determined (ND) becue the reference do*e or >lopc bcton were not amiable



TableS-13

SUMMARY ()!• NUNCANCKK HA/.AKDS ANU CANCtR RISKS
(>nlral tendencies

Blackwell I .andnil Site
DuPage County, Illinois

C1IHMICAI.OF
POTENTIAL CONCERN

SEMIVOLATILES
Accnaphlhene

Fluorenc
Phcnanlhrcne
Anthracene

Fluor anlhene
Pyre IK

Butylbcnzylphthalale
Bcnzo(g.h.i)pcryicnc

ToUl Carcinogenic PAHi

METALS
Banum
Uad
Zinc

TIC GROUPINGS
Benzenes, oxygenated

Sulfides

Source Area: Silvci Lake
Medium: Sediment

HA/ARI) QUOTIENTS

Population On-Silc Worker
Land Use: Current Use Scenario

CAlSK LR RISKS

Totals:

Dermal Absorp. liitcsuon Inhalation

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA

O.OE+00

% of Total l>crmal Ahsorp. luacstion Inhal^tmn I otal % of Total

8 .5K-IO
2.M--09
7.4E-09
3.7F.-10
3.6t-08
3.5E-08
2.5E-IO
7.2E-08

ND

NA
NA
NA
NA
NA
NA
NA
NA
NA

8.51: 10
2.3K-09
7.4F.-09
3 7 b - I O
3.6I--08
3.5F.-08
2.5F.-IO
7.2H-08
O.Oh+OO

0.1
0.2
0.6
0.0
2.7
2.7
0.0
5.5
0.0

NA
NA
NA
NA
NA
NA
NA
NA
NA

ND
ND
ND
ND
ND
ND
ND
ND

6.01-.- 09

NA
NA
NA
NA
NA
NA
NA
NA
NA

ool .m
O.OF.«(X)
O.OF.+OO
o.oiuoo
O.OF.+OO
d i i i - i d d
OOF.-fOO
001: (00
6.0F.-09

(10
0.0
o.o
00
d.d
00
00
(10

I (K)(

9.4E-07
ND

2.2F.-07

2.8F.-09
2.8E-09

NA
NA
NA

NA
NA

9.4F.-07
OOF>00
2.2F.-07

2.8b-09
2.8L-O9

I.3K-06 O.OH+OO

71.4
0.0
164

0.2
0.2

100.0

NA
NA
NA

NA
NA

O.OInOO

ND
ND
ND

ND
ND

NA
NA
NA

NA
NA

Odl.tdd
O.dl-.+dO
O.OI-XX)

OOhtOO
OOh*(X)

6.01--09 O.dl . t (X) 6.0F.-09

0.0
d.O

Notes:
1. A noncancer mk estimate (HQ) of greater than I indicates the potential of noncancer effects (eg. , liver disease) to occur in humans enposcd at an assumed level and duration to a contaminated
medium. A cancer nsk level of greater than I .Oe 06 (i.e., one in a million) is above the ll.S.bPA'i point of departure for Superfund Sites.
2. Hazard quotient and cancer nski are unillcss values which represent the probability of incurring an advene health effect. These risk values are calculated using the following relationships

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope Factor

3. Hazard (Juoticnu and cancer risks are summarized for applicable routes of exposure. Values for each route are summed to amve at an exposure pathway total nsk. Ihc |>erccnlagc of total nsk is also
shown for each compound In some cases, risks were not determined (ND) because the reference dose or slope factors were not available. NA indicates thr roule is not applicable.

nilu. ,ot».607:i(HVKAlM XI ;,
7/IW4



TibkS-14

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Central Tcndcnciea

Bladrwdl Landfill Silt
DuPagc CwMty, Illinois

Source Area: Pine Like
Medium: Sediment

Population: On-Site Worker
Land Use: Current Use Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL OOhaTBBM

METAL!

Totals:

NA
NA

O.OE+00

i IE-05
« IE-07

NA
NA

2.IE-OJ
6 IE-07

1 IE-05 OOE+OO Z IE-05

S of Total

96*
3.2

100.0

NA
NA

O.OE+OO

Total % of Total

1.2E-09
ND

NA
NA

1 2E-09
OOEHW

1.2E-09 O.OE+00 1 2E-09

1000
00

1000

Note*
1. A (HQ) of greater than 1 ingViUn die pot«aliil ofBoocanccr cffecto (e.g., liver dueue) la occur in hunum expaeed at an aeurood level and duration lo a contaminated
•MdMB. A cancer rint lava) of graalvlhaa I.Oe-06 <L«, one m a milkon) a above (he US.EPA'i poaM of departure for Suporfund Sitea.
2. Hazard oaiotieM and caacor riaka an «dlkei vahwa whicfc npreaart the probability of incurring an advene health effect. That halt values are calculated umg the following rebUonhipt:

Hazard Quotient - Chroaic Dairy blake / Referoace Doae
Cancer Rink - Chronic Daily Intake x Slope Factor

3. Hazard Qimliiaali and cancer riaka an •••naiUud for applicable routea of expowre. Valuta lor each route are awnmed lo arrive al an exposure pathway total riak. The percentage of total riak u
aboahown(orea«kooaipoiaad. h aonae caae*. riaka wore not dotominad (ND) hecauae the reference doae or alope facton wore not available. NA indicates the route u not applicable.

indux/jobi/MTllMfllAVN XIS
1HV94



Table S-IS

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Central Tendencies

BlackweH Landfill SHe
DuPifc County, IMteob

Source Ana: Landfill
Soil

Population: Oil-Site Water
LaodUic: Cuira* Uee Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENT? AI rrayron
SEMTVOLATILCS

ToUl CMcaofMc PAHi

METAL!
Silver

TIC GROUPING*

PAH*,wTCL

Totale:

NA
NA
NA
NA
NA

NA

NA
NA

o.oe+0o

4.0E-09
47E-09
7.9E-09
4.IE-09

ND

3.4E-07

l.OE-09
3.JE-09

U.JIIUB ToUl SofTool

NA
NA
NA
NA
NA

NA

NA
NA

4.0E-09
6.7E-09
7.9E-09
4 IE-09
OOEtOO

3.4E-07

l.OE-09
3.5E-09

3.7E-07 O.OEtOO 3.7E-07

I.I
I.I
2.1
1.3
0.0

92.0

0.3
1.5

100.0

Dojm|| /\bforp.

NA
NA
NA
NA
NA

NA

NA
NA

jnrauaL

ND
ND
ND
ND

1.3E-09

ND

ND
ND

bhikuoji

NA
NA
NA
NA
NA

NA

NA
NA

, Total

OOEtOO
OOEtOO
O.OEtOO
OOEtOO
1.3E-09

O.OEtOO

OOEtOO
OOEtOO

****
00
0.0
0.0
00

100.0

0.0

00
00

OOEtOO 1.3E-09 OOEtOO 1.3E-09 100.0

2. Hazard quotient and cancer riaki are i

Ik* potanliel ofBoecMKxr effecU (e.g.. liver ditcue) la occur in human cxpoecd •( >• eenned level and duration to a contaminated
1.0*46 (U, ow m • «Uiom) • above Ike U S EPAi point of departure for Sî erfund Site*.

I law probability of incvrriiuj an advene health effect Theee risk value* are calculated uaing the following relaliomhip*:
Hazard Quotient - Chronic Duly Intake / Reference Doee
Cancnr Riek - Chronic Duly bub z Slope Factor

3. HaxariQiiiiliin«iandca»K«ra»3are«a«aiiiiiiii6»-a|yucabkroMtetofe«poeur«. Valua for each route are nmunnil to arrive at an cupoeure pathway total riak. The percentage of total nik ia
ifareackiinajinni* a. aoaae caaea. riata were not inlannaii i (ND) became the reference dote or ilope tactora ware not available. NA indicates the route u not applicable



TubleS 16

S U M M A R Y OF iSONC ANt KR IIA/ARUS ANI) C A N C K H RISKS
Central Tendviirlt*.

Hluikv.i-11 Landfill Silt
Dul'ugr County, Illinois

Source Area: Silver Lake
Medium: Surface Water

Population: On Site Woikci
Land 1'se: Cmieni I'se Scenaiio

11A/ARD QUOTIENTS CANCHR R I S K S
CllliMlCALOl-

POTENTIAL CONCERN

METALS
AJummum

Barium

Manganese

TIC Groups
Ethers, cyclic

Totals:

Dermal Absorp.

I.7K-OS
I.3H-OS

ND
7.0B-04

ND

7.3B-04

Ineestion

2.2K-06
I.6E-06

ND
5.3E-OS

ND

5.6K-05

Inhalation

NA
NA
NA
NA

NA

NA

Total

1 .91: 05
1.41; 05

ooi;+oo
7.5U-04

o.oi-:+oo

7.9U-04

2.5
1.8
0.0

95.8

0.0

100.0

1 >ennal Absoip

ND
ND
ND
ND

ND

O.OIifOO

luge si ion

ND
ND
ND
ND

ND

O.OLXX)

Inhalation

NA
NA
NA
NA

NA

NA

Total

O.OLtlX)

OOl ' tOO

o.oi-:+ix)
o.oiaixi

0,,L,«X,

O.OI-. t (X)

'1 y!

1)
o
0

II

II

Notes:

1. A noncanoer risk estimate (IIQ) of greater than I indicates the potential ol noncancer effects (e.g., liver disease) to occur in humans excised at an assumed level ami dilution In a conummuk-d
medium. A cancer risk level of greater than 1.0e-06(i.e.,one in a million) is above Ihe ll.S .lil'A's point of departure for Supeifund Sites
2. Hazard quotient and cancer risks are unitless values which repiesenl the probability of incurring an adverse health effect. These risk values aie calculated using the following le la l iunshipv

Hazard Quotient - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake * Slope Factor

3. Hazard Quotients and cancer risks are summarized for applicable routes of exposure. Values for each muu; are summed to arrive at an exposure pathway tola! risk 'I he percentage ol loial i isk is
also shown for each compound. In some cases, risks were not determined (ND) because the refetenc* dose or slope factors were not available.

mJux/jobi.6721100/RA l/1'.XI.S
7/IS/94



TableS-17

SUMMARY OK NONCANCKR HAZARDS AND CANCER KISKS
Central Tendencies

Hlackwell Landfill Site
Dul'age County, Illinois

Source Area: Pine Lake
Medium: Surface Water

Population: On Site Worker
Land Use: ("uiienl Use Scenario

CHEMICAL OH
POTENTIAL CONCERN

METALS
Manganese

Totals:

2.2E-04

2.2E-04

HAZARD QUOTIENTS

Dermal Absoip. Invest KHI Inhalation Total '<• ot Total

I.IK-05

I .IK-05

NA

NA

2.4K 04

2.4E-04

1000

100.0

CANCER K I S K S

Dermal Absorp. Ingest ion Inhalation Total '< of Total

ND ND NA O.OIitOO 00

O.OE+00 OOE + 00 NA O.OIXXI 00

Notes:

1. A noncancer risk estimate (IIQ)uf greater than 1 indicates the potential of noncancer effects (e.g., liver disease) to occur in humans exposed at an assumed level and duration to a contaminated
medium. A cancer risk level of greater than I.Oe-06 (i.e..one in a million) is above the ll.S.EPA's point of departure tor Supeifund Sites.
2. Hazard quotient and cancer risks are unilkss values which represent the probability of incurring an adverse health effect. 'Iliese risk values are calculated using the following relationships

Hazard Quouent - Chronic Daily Intake / Reference Dose
Cancer Risk - Chronic Daily Intake x Slope Factor

3. Hazard Quotients and cancer risks are summarued for applicable routes of exposure Values (or each route aie summed to anive at an exposure pathway total n.sk Ilie |viceiiDge ol lolal i isk is
also shown for each compound. In some cases, risks were not determined (ND) because the reference dose or slope factors weie not available.

mdux/pbi/6721 IOORA3/Q.XI.S
7/15/94
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SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
Cmral Tcndnda

BlKkwcd LMdflll She

Some Are*: Landfill
Mc4«n: Ambiort Ak • Oftilc (VOCi)

Population: Off-Site Rcaidcnt
Land U«e: Curort DM Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENTIAL CONCERN

1.1
1.1

(c-)

u
Tii

4-Melhyt-2
2-HeuMM

Xytc«.(

SEMIVOLATILES
1,4-DkUoratMUM

Totab:

UublisB

ND
ND

2.2E-09
33E-07

ND
ND

J IE-07
ND
ND

4.6E-07
4.6E-06

ND
ND

3 IE-06
ND
ND

1.2E-OS
4.4E-OI
4.7E-07
35E-O6
5 IE-06
4.2E-07
1.7E-OI
66E-IO

ND
ND
ND

26E-07

3.2E-03

S of Total

0.0
00
00
1.1
0.0
0.0
1.6
0.0
0.0
1.4

14.3
0.0
0.0
111
0.0
00
31.6
0.1
1.3

11.2
16.0
1.3
0.1
0.0
0.0
0.0
0.0

O.I

100.0
Not*
I. A

lnK»l»linn

40E-I2
3.0E-09

ND
3.9E-11

ND
I.OE-11

ND
ND
ND
ND
ND

56E-IO
I.3E-IO

ND
ND

I.4B-10
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

6.0E-09

0.1
836
0.0
10
00
1.3
00
0.0
0.0
0.0
0.0
95
2.1
00
0.0
2.4
00
00
00
0.0
00
00
00
0.0
0.0
00
00

0.0

1000

(HQ) of peatar than 1 indicate! *e potential of noncancer effects («a,. li*r duew) to occw m hunw, expc«ed at an awmed Icyel and duralion to • oontmm«u«l
Aonor rak Ind orptatef tfian I Oe-06 (i... one in a million) u above the US ETA'1 point of depBrtue (o. Siaxrfund Sila

2 HaMdouaUeM mi cane. n>k. are unoie. nlue. which «!«»« 0« prok l̂î  of mcwrin« an «hene heal* effect Theae n* nlue. are calculMed m,n« the follow^ r

p«h«y toul ni TV prrcenugc of u>uJ ™k

Cmea Ruk - Omnk Duly biuke i Slope FKUT
3 H«^(>«>lieni^c»ern^««««»irarVpl»bkr«<e.orexp<»n Vdue. for «ch roou n unned to «m « .

. hi tcmt OM, rak> were not deUimuwl (ND) becwK the nference d»e or ik>pe boon *tR



T.bU S-19

SUMMARY OF NONCANCER HAZARDS AND CANCER RISKS
CnlralT*

BUckwrfLaadMSMa
DuPac* Cwly, Uhnfc

Source Ana: Private Welb PopuUtion: Off-Slle Reaident
Land UM: Curraol Uae Scenario

HAZARD QUOTIENTS CANCER RISKS
CHEMICAL OF

POTENT A
VOLATILE!

4.4--DDE
Ba*i.

4,f-DDD

METALS

TIC Grata*

Toteh:

14E-O7
I.3E-0)

4.9E-04
ND

I. IE-04
ND

2.0E-05

ND
I.3E-OI
6.9E-05
9.2E-03

ND

ND
ND

I.3E-OI

1 IE-04
3.6E-03

ND
ND

4.7E-04
ND

ND
ND

6.5E-04
3.6E-03

O.OE^OO
OOEXM

O.I
0.7

3.6E-03
ND

I.3E-04
ND

I.IE-04

ND
ND
ND
ND
ND

4. IE-03
OOE+OO
95E-04
OOE+00
2.0E-04

O.I
0.0
0.2
0.0
0.0

ND
3.7E-01
I.9E-02
4.3E-03

ND

ND
ND
ND
ND

. ND

OOE+00
JOE-01
I.9E-02
4.4E-03
O.OB+4M

0.0
93.1
3.6
O.I
0.0

4.0E4I 47E-04 5.3E-OI

0.0
0.0

100.0

ND
ND

ND
ND
ND
ND
ND

ND
ND

69E-01

haeatioa frh.l«ii.» Total

ND
ND

ND
ND
ND
ND
ND

ND
ND

ND
ND

ND
ND
ND
ND
ND

ND
ND

OOE+00
OOE+OO

OOEHK)
OOE+OO
OOE+00
OOEHX)
OOE*00

OOEHM
OOE+OO

00
00

JOE-08
9.9E-09

ND
I.7E-09

ND

3.7E-07
7.IE-09

ND
3.3E-09

ND

ND
ND
ND
ND
ND

4.2E-07
1 IE-01
O.OE+00
12E-OI
O.OE+00

93.3
40
00
27
0.0

3 IE-07 OOE+OO 45E-07

0.0
00
00
00
0.0

00
0.0

100.0

Nata:
I. AM riric *tim»tt (HQ) at pater dm I mtocttm the poteMial at •OOUIKCT cffecti (•.$.. Ihw di ) Io occur M l«ni«m expowd •! an Mimed kvd and dinliaa Io •

î ^
Tbew rak valm are cakwlaled WBH the following reUUonahjpr.

Hazard QuotMat - Ckrak Datty blak* / Ktttnuc* Doa*
Caaoar Riak - Cfcro^c Daily huk< x Slope Factor

3. Hanrd Qantia .̂ mt etmar riafa are miamlm< far applicant toytea afcxfom. Valum for each route are tunmed to airivc at an expowc pathway Mal hak. The paccBUp of
total riakit ala» ahnm far nch coapoiâ . h aoav ctNa. riaka wore aot 4oura>ed (ND) becMK Ike rtfereacc doae or ilope fadon were not avaiUbk.

n»k«/)0»»«Ott7IOa*AyS XL*



DOCUMENTATION OF FPD's INABILITY
TO SELL THE BLACKWELL

FOREST PRESERVE



Ray Soden
President

June 16, 1992

Warzyn Engineers
435 Devon Park Drive
Suite 702
Wayne, PA 19087

Attn: Peter J. Vagt, PH.D

RE: FOREST PRESERVE DISTRICT LEGAL OPINION
BLACKWELL PRESERVE

Dear Peter:

Attached is Legal Opinion on the sale of Forest Preserve property.

Very Truly Yours,

Director
Government Services

Attachment

cc: R. Lance/USEPA
R. Lanham/IEPA

Forest Preserve District of DuPage County
P.O. BOX 2339 • Glen Ellyn, IL 6O138 • 7O8/79O-49OO FAX 7O8/79O1O71

Ray Soden, President Michael R.Formento, Vice-President Gary A. King, Secretary S. Parrlcla Trowbrldge, Treasurer



Nadelhoffer,Campbell.Kuhn.Mitchell,Moss & Saloga.P.C.
Attorneys at Law

Carleion Nadelhoffer Alan E. Lechowicz
Daniel L Kuhn Rooen I. Mode

Paul M. Mitchell John F. Argoudelis
Jonathan Y. Moss Anneue C. Kraus
James C. Satoga

Gary E. Campbell

June 12, 1992

Mr. Richard Utt
Forest Preserve District
of DuPage County

P.O. Box 2339
Glen Ellyn, IL 60138

Re: Sale of Blackwell to a Private Party

Dear Mr. Utt:

Pursuant to your request, I am writing to confirm the opinion
that I gave during our telephone conversation of June 10, 1992,
concerning the sale of District property. Specifically, you had
asked whether the District can sell any portion of the Blackwell
Forest Preserve to a private party. As I indicated in our
conversation, the District lacks the power to sell any portion of
the Blackwell Forest Preserve to a private party.

It is firmly established that units of government that do not
possess home rule powers—such as the District—derive their
authority solely from the legislature. Accordingly, they can
exercise only the powers which have been expressly granted by
statute, together with such implied powers that are necessarily
incident to those expressly granted. 111. Const. 1970, art. VII,
sec. 8; Marquette Properties. Inc. v. City of Wood Dale (1987), 159
111. App. 3d 307, 512 N.E.2d 371, 373; Char1ton v. Champaign Park
District (1982), 110 111. App. 3d 554, 442 N.E.2d 915, 917.

The only statutory authority for selling forest preserve
property to a private party is found in sections 6 and 6c of the
Downstate Forest Preserve District Act, 111. Rev. Stat. 1991, ch.
96-1/2, pars. 6309, 6311.1, neither of which has any application to
the sale of a portion of the Blackwell Forest Preserve. Section 6
authorizes a forest preserve district to purchase a parcel of
property and to sell a portion thereof within 30 days after the
acquisition. Section 6c, on the other hand, deals with the sale of
a golf course clubhouse when there are two clubhouses serving two
contiguous golf courses owned by a forest preserve district.

Ill East Jefferson Avenue. P.O. Box 359. Naperville. Illinois 60566-0359 (708) 355-1700
Fax: (708) 355-0-458



Nadelhoffer,Campbell,Kuhn.Mitchell.Moss & Saloga.P.C.
Mr. Richard Utt
June 12, 1992
Page 2

Since the power to sell forest preserve property tp a private
party is limited to the two examples cited above, it is clear that
the District has no authority to sell any portion of the Blackwell
Forest Preserve. Such authority can only be conferred by action on
the part of the legislature.

Please feel free to contact me if I can be of any further
assistance in this matter.

Very truly yours,

Robert I. Mork

RIMrtb

cc: H. C. Johnson



Blackwell
Conceptual Master Plan
Forest Preserve District of DuPage County
Date: July 13, 1902
Protect Number: Z-450-32 o 450 900 noo Norlh
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TOXICITY PROFILES



u
TOXICOLOGY PROFILES FOR

CHEMICALS OF POTENTIAL CONCERN
Toxicity profiles are presented for most chemicals of potential concern detected
at the site. Adverse chemical effects may be quite different depending upon the
magnitude and duration of exposure. Therefore, the most applicable effects
associated with exposure to the Site would be due to low level and long-term
exposure to the chemicals of potential concern. Chemical effects associated with
long-term exposure are presented along with the carcinogenic potential of the
chemicals.

The toxicity information contained in the profiles was obtained from one or more
of the following sources.

• Patty's Industrial Hygiene and Toxicology
• Health Effects Assessment Summary Tables (1993)
• Coastward and Doull's Toxicology
• Integrated Risk Information System (ERJS)
• Health Effects Assessments Documents (HEA)

The following are summaries of health effects associated with exposure to the
primary chemicals of potential concern at the Site (i.e., contributed greater than
20% of the risk associated with a particular medium). Chemical-specific profiles
are provided for most chemicals of potential concern, but some chemicals which
have similar lexicological effects are either addressed genetically as a group,
(e.g., chlorinated cyclodienes), or are represented by a specific chemical of
potential concern, which represents the toxicology of the other chemicals in the
group (e.g., carcinogenic polycyclic aromatic hydrocarbons (PAHs)). The
following chemicals did not contribute significantly to the total health risks in any
media on-site, and for this reason, toxicity profiles were not developed.

• Chloromethane • Chloroethene
• Carbon Disulfide • 2-Butanone

Remedial Investigation Report____________July 27. 1994_____________Blackwell Landfill NPL Site
PageU-1



Trimethylbenzenes • Chlorobenzene
Selenium • 4-Ethyltoluene
Sodium • Copper
Dichlorotetrafluromethane • Dichlorodifluromethane
Trichlorotrifluroethane * Trichlorofluromethane

SPECIAL NOTE TO THE READER

The toxic effects which are summarized in these toxicity profiles do not represent
effects which would be anticipated to occur to persons exposed to the soil, surface
water, sediment, air, or fish at the Blackwell Forest Preserve. Based on the
conclusions of the Baseline Risk Assessment, deleterious health effects are not
anticipated to occur to exposed individuals. Therefore, the toxicity information
is provided for information purposes only, as required by the U.S. EPA.

Remedial Investigation Report_____________July 27. 1994_____________Blackwell Landfill NPL Site
Page U-2



ACETONE

Effects from Long-Term Exposure
Limited chronic toxicity data exists for acetone. Occupational exposure studies
which have been conducted on inhalation exposure to acetone, revealed evidence
of eye and nose irritation but there was no evidence of other toxic effects. No
pertinent data regarding the teratogenic effects of acetone were identified in the
literature. It has been found in animal studies that acetone can potentiate the
effects of a number of chlorinated alkanes (e.g., carbon tetrachloride, and
trichloroethane).

Carcinogenic Potential
There is no pertinent information available on the carcinogenicity of acetone in
the literature, but acetone does not show mutagenic activity in microbial assay
systems, cell transformation systems or appear to damage DNA.

Remedial Investigation Report____________July 27. 1994_____________Blackwell Landfill NPL Site
Page U-3



ALUMINUM

Effects from Long-Term Exposure
Aluminum appears to have a low order of toxicity based on the information in the
available literature. Most common forms of aluminum are not absorbed well
through the gastrointestinal tract. For example, aluminum sulfate (alum) which
is used as a food additive. However at relative high doses of certain forms of
aluminum, central nervous, skeletal, and hematological systems have been
affected in humans and laboratory animals. In addition, it has been hypothesized
that aluminum exposure may be related to Alzheimer's Disease (AD). However,
currently there is no evidence that this is a causal relationship between aluminum
exposure and AD in humans.

Carcinogenic Potential
Based on the available literature a definitive determination of the carcinogenic
potential of aluminum in humans could not be made. The data which is available
provides mixed results. In fact, some studies even support the idea that aluminum
may be anti-tumorigenic. The metal is currently not classified by the U.S. EPA
as a carcinogen (i.e., class D).

Remedial Investigation Report_____________July 27. 1994______________Blackwell Landfill NPL Site
Page U-4



ANTIMONY

Effects from Long-Term Exposure
Information on long-term exposure to antimony in humans exists, but its
relevance is limited because exposures to arsenic usually accompanied the
exposure to antimony. Nonetheless, chronic occupational exposure to the metal
via inhalation has been reported to cause upper respiratory tract irritation,
pneumonitis, dizziness, diarrhea, vomiting, and dermatitis.

The only data reported in the available literature on low level and long-term
exposure to antimony was a lifetime exposure study of the metal in rats. Rats
administered antimony in their drinking water had shortened life spans and altered
blood chemistry compared to unexposed rats.

Antimony is a suspected human teratogen and reproductive toxicant. Female
workers chronically exposed to antimony in the work place had a higher incidence
of late, spontaneous abortions and premature births than unexposed controls.

Animals studies have repeatedly shown a causal link between antimony exposure
and reduced reproductive capacity in laboratory animals. In rats and rabbits the
number of pregnancies were reduced, and the frequencies of abortions were
increased.

Carcinogenic Potential
No clear evidence could be found in the available literature which links human
exposure to antimony with increases in the incidence of cancer. The studies
reported did not control for confounding factors (i.e., smoking) or did not follow
workers for a long enough period post-exposure to determine if there was an
association between cancer (i.e., lung) and antimony exposure.

In a lifetime cancer bioassay conducted with rats, the incidence of cancer in
exposed (i.e., orally) versus nonexposed rats were not different, indicating that
antimony may not be an animal carcinogen via the oral route. More recent cancer
bioassays conducted with rats have shown qualitative evidence that antimony may
be an animal carcinogen when inhaled.

Remedial Investigation Report____________July 27. 1994_____________Blackwell Landfill NPL Site
Page U-5



ARSENIC

Noncancer Effects from Long-Term Exposure
Chronic worker exposure to arsenic compounds primarily affect the skin, mucous
membranes, gastrointestinal tract, central nervous system and less commonly the
liver and circulatory system.

There is some evidence from animal studies that implicates arsenic as a teratogen
and reproductive toxicant. Mice exposed to arsenic as arsenate or arsenite during
gestation had increased numbers of fetal reabsorptions, fetal deaths, and fetuses
with exencephaly, and short jaws. The trivalent arsenite was much more toxic
than then pentavalent arsenate at an equivalent arsenic dose.

Carcinogenic Potential
Arsenic compounds, particularly trivalent inorganic salt, have been associated
with skin and lung carcinomas in humans. Arsenic is a Group A, human
carcinogen. Based on epidemiology studies conducted on workers in smelting
facilities, inhalation of dust containing arsenic have been shown to cause an
increase in lung cancers. In addition to occupational studies that have examined
cancer risks associated with arsenic tainted dust exposure, epidemiologic studies
which have examined populations with increased arsenic exposure from drinking
water have found a does-response relationship between arsenic water
concentration and the incidence of skin cancer risk. Ingestion of arsenic
contaminated water may also cause liver, lung, kidney, and bladder cancer.
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BARIUM

Noncancer Effects from Long-Term Exposure
High barium concentrations in public drinking water supplies have been
associated with elevated blood pressure in humans. Clinical studies to confirm
this have not revealed any toxicity, including increased blood pressure, at a dose
level as high as 10 mg/day.

Most animal studies that have been conducted have also detected no association
between barium exposure and increased blood pressure. A single study with rats
revealed increased blood pressure, but this was potentially attributable to other
mineral deficiencies in the exposed rat population.

In occupational studies barium dust has been shown to cause baritosis. No
symptoms of toxicity are evident other than workers have a significantly higher
incidence of increased blood pressure.

Carcinogenic Potential
No appropriate information could be located in the available literature on the
carcinogenic potential of barium in humans. Based on negative results in animal
and mutation bioassays, barium does not appear to be a carcinogen. The metal is
currently not classified by the U.S. EPA as a carcinogen (i.e., class D).
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BENZENE

Noncancer Effects from Long-Term Exposure
Two general effects on the human blood system have been associated with
chronic benzene exposure: cytotoxic blood disorders and carcinogenic blood
disorders. The main organ that is affected is the bone marrow which produces
red and white blood cell precursors. The cytotoxic blood disorders include a
plastic anemia (a significant reduction in white blood cells, red blood cells and
platelets) and cytogenetic changes in the nucleus of bone marrow cells and
circulating lymphocytes.

Based on the available literature, there is no clear evidence that benzene is a
reproductive toxicant after long-term exposure to low levels of the chemical. In
animal studies, despite some maternal toxicity and embryonic resorption, no
strong evidence of teratogenesis has been seen in animal studies.

Carcinogenic Potential
Data from studies of persons with known exposure to benzene indicate that
benzene is a human carcinogen. Acute myeloblastic leukemia is a cancer of the
blood cells, which has been associated with benzene exposure. Of note in human
case reports is the long delay between the cessation of a known benzene exposure
and the onset of leukemia. The U.S. EPA classifies benzene as a Group A, human
carcinogen.
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BUTYLBENZYL PHTHALATE

Effects from Long-Term Exposure
There was not information in the available literature on either human or animal
health effects associated with long-term exposure to butylbenzyl phthalate. There
was no information in the available literature on the teratogenic and reproductive
effects of butylbenzyl phthalate in humans. Butylbenzyl phthalate is reported to
be a reproductive toxicant to rats but at very high dose levels. The lowest
reported toxic dose (TDLO) to exposed male rats was 21 g/kg.

Carcinogenic Potential
There was no information in the available literature on the carcinogenic or
mutagenic potential of butylbenzyl phthalate in the human. Butylbenzyl phthalate
is classified C, a possible human carcinogen based on animal data. A National
Toxicology Program cancer bioassay indicated that butylbenzyl phthalate was not
a carcinogen in mice, but the results for rats were indefinite.
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CHLORINATED CYCLODIENE INSECTICIDES
(DIELDRIN, ENDRIN)

Dieldrin and endrin are members of a class of insecticides called the chlorinate
cyclodiene's (cyclodiene's). Endrin aldehyde is a degradation product of endrin.
Because the compounds have similar chemical structures, their modes of toxicity
are quite similar. For example, each of the cyclodiene's is considered a
carcinogen in laboratory mice due to increases in liver cancer. Therefore, the
generic toxicology of the group of compounds is presented rather than chemical
specific data.

Effects from Long-Term Exposure
No data was available in the available literature on the effects of long-term
cyclodiene exposure to humans.

Long-term exposure to cyclodiene's have been found to cause liver, kidney, lung,
myocardium, adrenal glands, and spleen damage in laboratory animals. The
no-effect-level (NOEL) over long-term exposure to chemicals have been
estimated to be quite low for this class of compounds. For example, the
no-effect-level (NOEL) for long-term exposure to heptachlor (another cyclodiene)
was estimated to be 0.125 mg/kg per day in the dog.

Data on the teratogenic or reproductive toxicity of cyclodiene's in laboratory
animals was mixed. It appears that at high dose levels of cyclodiene's, these
compounds may be reproductive toxicants (e.g., reduced fertility of the mother
and viability of young), but at low doses no effects are apparent. The
reproductive effects occur at similar dose levels which produce other effects
(i.e., liver damage) in the animals.

Carcinogenic Potential
Cyclodiene exposure in the workplace during production of the pesticides has
been associated, but not causally linked, to forms of bone cancer (i.e., aplastic
anemia and leukemia).

Although there was no clear evidence linking human exposure to cyclodiene's to
cancer, long-term cancer bioassays in laboratory animal studies have indicated
that the compounds are liver carcinogens. Cyclodiene's have been reported to
produce liver (rats and mice) and endocrine organ (rats) tumors. Based on the
weight of evidence, the U.S EPA has classified cyclodienes (i.e., dieldrin and
endrin) as probable human carcinogens (B2). The slope factors for the
cyclodienes are based on the incidence of liver cancer in mice exposed to the
insecticides.
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1,1-DICHLOROETHANE (DCA)

Effects from Long-Term Exposure
Data on human toxicity associated with long-term exposure to 1,1,-DC A could
not be located in the available literature. The only long-term studies have been
conducted with mice and rats. These studies indicate that the compound has a
relatively low order of toxicity. Studies utilizing 2 to 3 gram oral- doses found
trends but not statistical differences in the mortality and weight gain of treated
animals.

Data on the toxicity associated with long-term exposure to 1,1,-DCA via
inhalation could not be located in the available literature. Teratogenic or
reproductive effects have been found to occur in the rat, but only after inhalation
of large doses of 1,1,-DCE. The NOEL for rats via inhalation was calculated to
be 3,300 mg/kg/day. Other data on the teratogenic or reproductive effects of
1,1,-DCE could not be located in the available literature.

Carcinogenic Potential
1,1- dichloroethane is classified as a B2- probable human carcinogen. The
compound has been found to cause increases in tumors (both benign and
cancerous) in rats and mice. The oral slope factor for the compound was
developed based on increases in hemangiosarcoma in rats.
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1,2-DICHLOROETHENES (cis or trans) (DCE)

Noncancer Effects from Long-Term Exposure
Data on the effects of long-term, low level 1,2-DCE exposure to humans could
not be located in the available literature.

Toxicological results from animal studies indicate that exposed animals exhibit
loss of appetite, decreases in body weight and pathological changes in lung, liver,
blood and kidneys at relatively high dose levels and over short periods of
exposure. Effects associated with long-term exposure could not be located in the
available literature.

The U.S. EPA selected studies on the health effects of rats and mice to estimate
the risk of noncancer effects due to human exposures to cis and trans 1,2-DCE,
respectively. Effects on blood were used as a measure of toxicity in the mouse,
while changes in liver enzyme levels were used as a measure of toxicity in the rat.

No data on the potential for 1,2-DCE to be a reproductive toxicant in humans or
animals could be identified.

Carcinogenic Potential
Data could not be located in the available literature to assess the carcinogenic
potential of 1,2-DCE to humans or animals. Based on the chemicals low potential
to produce mutations in a variety of in-vitro laboratory bioassays, it appears that
this chemical may have a low potential to produce cancer. The U.S EPA
classifies this chemical as D- a nonclassified chemical.
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1,2-DICHLOROPROPANE

Effects from Long-Term Exposure
There was information on the long-term health effects of 1,2-dichloropropane in
the available literature. Subchronic exposure of rodent species (rats and mice),
has been shown to cause hyperplasia of the nasal mucosa (i.e., precursor to
benign tumors of the lining of the nasal passages). Studies on the dose-effect
relationship between 1,2-dichloropropane and nasal hyperplasia were used to
develop the inhalation reference dose for this compound.

Carcinogenic Potential
No appropriate information could be located in the available literature on the
carcinogenic potential of 1,2-dichloropropane in humans. Based on the positive
results in animal and mutation bioassays, the compound appears to be a
carcinogen. The solvent was found to cause liver cancer in mice chronically
exposed via gavage (i.e., intubation into the stomach). 1,2- dichloropropane is
currently classified by the U.S. EPA as a probable human carcinogen (i.e., class
B2).
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4,4-DDT

The health effects associated with only 4,4-DDT are described below, however,
the health effects of 4,4-DDT, 4,4-DDE, 4,4-DDD are similar to one another. The
latter two commons are degradation products of 4,4-DDT.

Effects from Long-Term Exposure
Long-term exposure to DDT has been tolerated by humans in many countries
without apparent signs of toxicity. Long-term exposure to DDT has been shown
to cause an increase in liver weight in a number of animal species. High dose
exposures to the chemical causes tremors in exposed animals. In the available
literature, a relationship between human exposure to DDT and either teratogenic
or reproductive effects was not indicated.

Animal studies have shown a clear link between moderate levels of DDT
exposure and adverse reproductive effects in other mammalian species. Effects
observed include embryotoxicity and decreased fertility.

Carcinogenic Potential
Human exposure over the past 45 years has not been associated with increases in
cancer, although the chemical has been shown to cause liver cancer and leukemia
in some species of laboratory animals. It appears improbable that DDT is a
potent human liver carcinogen since the rate of liver cancer in the human
population has decreased since DDT's use started in the mid 1940's.

The U.S EPA based on the weight of evidence has classified DDT as a B2
carcinogen- probable human carcinogen.
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1,4-DICHLOROBENZENE

Noncancer Effects from Long-Term Exposure
Long-term exposure studies on the effects of 1,4-dichJorobenzene to humans
could not be located in the available literature. However, chronic oral exposure
studies have been conducted with laboratory animals. Rats exposed for 192 days
to high doses of 1,4 dichlorobenzene (i.e., 376 mg/kg) had increased liver and
kidney weights. The liver revealed evidence of cirrhosis and local necrosis.
Similar liver and kidney changes were detected in rabbits exposed for 1 year to
either 500 or 1000 mg/kg of 1,4 dichlorobenzene. Even at the low dose, rabbits
suffered from body weight reductions, tremors, weakness, and focal necrosis of
the liver.

Very little information was available in the literature on the teratogenic or
fetotoxic effects of 1,4 dichlorobenzene. A case study of a pregnant woman who
developed pica for 1,4 dichlorobenzene found that upon neonatal examination of
the child there were no apparent abnormalities.

Carcinogenic Potential
1,4-dicnlorobenzene is classified C, a possible human carcinogen. Sufficient
animal data indicates that 1,4-dichlorobenzene is an animal carcinogen, but there
is a lack of data to support the fact that the chemical is a human carcinogen.

1,4-dichJorobenzene has been shown to cause mitotic changes in somatic
chromosomes which included separation of chromatids, chromosome bridges, and
chromosome breakage.
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LEAD

Noncancer Effects From Long-Term Exposure
In general, the most sensitive system to long term lead exposure is the
hematopoietic system. Lead inhibits two key enzymes in the heme synthesis
pathway. At high levels, heme synthesis is depressed to the extent that anemia
occurs. At high levels of chronic lead exposure, the nervous system, kidneys, and
GI tract may also be affected.

Mental deterioration, hyperkinetic or aggressive behavior, sleeping disorders,
vomiting have all been associated with chronic lead exposure. There is evidence
that various types of neural dysfunction, resulting in permanent learning
disabilities, can exist in apparently asymptomatic children. Decreased nerve
conduction velocities have been documented in children and adults due to lead
exposure. Children are especially sensitive to low-level exposure to lead.

There is little evidence that relatively high prenatal exposure to lead decreases the
reproductive capability of women. Lead seems to have detrimental effects on the
male reproductive system, however, producing gonadal impairment. Recently,
there has been evidence indicating that lead has detrimental effects on the
developing human fetus.

Carcinogenic potential
Four epidemiology studies which have been conducted on occupational cohorts
exposed to lead have not conclusively linked lead exposure with an increased
incidence of cancer. Some studies have found a positive association between lead
exposure and cancer while others have not. In general, the studies lack
quantitative exposure information, and the sites of cancer (i.e., liver or kidney) are
not consistent from study to study. The studies did not account for other known
exposures to carcinogens (i.e., arsenic).

Although there is not sufficient evidence to causally link lead exposure and
cancer in the human, a number of animal studies have shown associations
between lead exposure and renal cancer. Lead is classified as a B2; probable
human carcinogen.

Supporting data indicates that lead is mutagenic. Forms of lead have induced cell
transformation in hamster embryo cells, as well as enhanced the incidence of
simian adenovirus induction. Lead has been found to induce chromosomal
aberrations both in-vivo and in-vitro.
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MANGANESE

Noncancer Effects from Long-Term Exposure
Manganese is a essential trace nutrient in the human diet. The National Research
Council (NRC) has determined a safe level of manganese ingestion to be 2-5
mg/day. Manganese ingested orally is one of the least toxic trace metals. At
high concentrations in drinking water 14 to 28 mg/L, manganese can cause
lethargy, increased muscle tone, tremors, and mental disturbances. The human
body efficiently regulates manganese, therefore unless the dose of manganese
becomes excessive, the body can regulate a constant blood serum concentration
of manganese.

Inhalation exposure to manganese in the occupational environment has been
associated with lung and central nervous system effects for decades. Such effects
included pneumonia and mental disturbances.

Carcinogenic Potential
No appropriate information could be located in the available literature on the
carcinogenic potential of manganese in humans. Based on negative results in
animal studies and weak results in only a small proportion of the mutation
bioassays reviewed, manganese does not appear to be a carcinogenic. The metal
is currently not classified by the U.S. EPA as a carcinogen (i.e., class D).
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METHYL ISOBUTYL KETONE (MIBK) or
4-METHYL-2-PENTANONE

Effects From Long-Term Exposure
The most apparent manifestation of MIBK toxicity appears to be its narcotic
effect. Renal and hepatic toxicity have also been reported by several investigators
in animal studies. In a subchronic inhalation study conducted on monkeys, dogs,
and rats, inflammation was found to occur in the kidneys of exposed monkeys.
The exposed rats had kidney damage (i.e., proximal tubuler degeneration) and
increased kidney and liver weights.

There was no readily available information on the effects associated with chronic
MIBK exposure to humans. Studies conducted on a variety of animal species
have found no toxic neuropathy although exposure to the chemical has been found
to cause transient anesthesia and the reduction of body weight. There was no
readily available information on the teratogenic or reproductive effects of MIBK.

The reference dose was based on a subchronic rat oral bioassay in which
increased liver and kidney weight, as well as kidney toxicity was detected. The
highest concentration of the chemical which caused no observable effect (NOEL)
was 50 mg/kg/day. An uncertainty factor of 1000 was used to account for
interspecies and intraspecies variations (i.e., factor of 100), and to extrapolate
from short-term to long-term exposure (i.e., factor of 10). The U.S. EPA
associates a low confidence with the oral reference dose of MIBK because of the
limited animal study data, and lack of applicable human data.

Carcinogenic Potential
Presently, MIBK has not been evaluated by the U.S. EPA for evidence of human
carcinogenic potential. There was no information on the mutagenic or
carcinogenic potential of MIBK in the available literature.
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METHYLENE CHLORIDE

Effects from Long-Term Exposure
There is little evidence that long term exposure to methylene chloride causes
systemic toxicity in animals or humans. After a lifetime of inhalation exposure
to methylene chloride, hamsters were unaffected. Rats which had similar
exposure to methylene chloride had increased liver weight and some histological
changes, but only at a very high methylene chloride concentration (3,500 ppm).
There is little data on the long term health effects of methylene chloride in
humans. An epidemiological study conducted on males who had been exposed
to methylene chloride for up to 30 years found no evidence of an increased rate
of mortality or incidence of malignant tumors.

There is no available evidence that methylene chloride causes teratogenic effects
in animals. Only at high methylene chloride air concentrations is there evidence
that methylene chloride is embryotoxic (e.g., lower birth weight). There is no
data available to evaluate the human teratogenic or reproductive effects of
methylene chloride.

Carcinogenic Potential
Methylene chloride is a possible mutagen. Methylene chloride tested positive in
the ames test, but in an in viyp animal study, it did not cause any increase in
chromosome aberrations in bone marrow cells. Carcinogenicity studies
conducted with methylene chloride indicate that the chemical at this time, cannot
be ruled out as a possible carcinogen in laboratory animals. Present animal
studies indicate that methylene chloride may be a weak carcinogen in animals.
The U.S. EPA classifies methylene chloride as a Group B2, probable human
carcinogen.
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NONCARCINOGENIC POLYNUCLEAR AROMATIC
HYDROCARBONS (PAHS)- NAPHTHALENE

Limited toxicity information is available for the noncarcinogenic PAHs detected
at the site. For this reason, the toxicity of the most studied, and generally most
toxic, noncarcinogenic PAH (i.e., naphthalene) has been summarized. The
following were the noncarcinogenic PAHs which were detected at the site:

• Acenaphthene
• Fluorene
• Phenathrene
• Anthracene
• Fluoranthene
• Pyrene
• Benzo(g,h,i)perylene

Effects From Long-Term Exposure
Little is known about the chronic health effects of naphthalene. Most of the
chronic effects associated with naphthalene exposure have been documented in
industry where exposures were high (but undocumented). The general effects
from chronic xylene exposure to the ocular system have been corneal ulceration,
and cataracts. Dermal exposure to xylene has caused erythema and dermatitis.
Chronic inhalation of naphthalene vapors can cause malaise, headache, and
vomiting. There is not pertinent data on the teratogenicity of naphthalene. It is
known that naphthalene is fetotoxic to infants causing hemolytic anemia. In the
rabbit it causes retinal damage and cataracts.

Carcinogenic Potential
Naphthalene was not found to be genotoxic in in vitro cell transformation assays
with either rodent embryo cells, or murine mammary gland cells. Naphthalene
was not found to be mutagenic in bacterial/microsomal assay systems. Based on
a rat cancer bioassay conducted on naphthalene, oral ingestion of naphthalene did
not result in an increased incidence of cancer. Based on the weight of evidence,
the U.S. EPA has classified naphthalene as a noncarcinogen.
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NICKEL

Noncancer Effects from Long-Term Exposure
Information was not available within the available literature on the health effects
associated with long-term low level ingestion or inhalation of nickel compounds
by humans. Animal studies have shown that drinking water concentrations of 5
parts per million (ppm) nickel caused reduction in the mean body weight of
exposed treatments of rats. It has also been shown that at this water
concentration, nickel is a reproductive toxicant. In multiple generation exposure
studies conducted with rats, the rate of neonatal mortality was increased in all
generations.

Inhalation of nickel has been associated with pathological changes in the
respiratory tract of laboratory animals at high dose levels (i.e., 15 mg/M3), but no
information was available on low dose chronic inhalation exposures to nickel in
the available literature.

Carcinogenic Potential
Long-term high dose exposure of humans to nickel refinery dust in the
occupational work environment has been associated with cancers of the
respiratory tract. The majority of carcinomas occurred in the nasal passages,
while fewer cases of lung cancer have been detected. The U.S. EPA classifies
nickel as a human carcinogen (i.e., Class A).

Currently, little evidence occurs which conclusively suggests that nickel is a
carcinogen if ingested. For this reason, the U.S. EPA has classified nickel from
this route of exposure as unclassified (i.e., Class D).
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POLYCHLORINATED BIPHENYLS (PCB)

Effects From Long-Term Exposure
Workers exposed intermittently to PCB vapors developed chloracne and other
dermatologic symptoms. Also reported were hyperpigmentation of skin, eye
irritation, respiratory complaints, gastrointestinal symptoms, neurological
symptoms, and liver damage. Some studies of low level PCB exposure by human
populations have demonstrated associations with PCBs and increased blood
pressure, various serum lipids, and liver enzyme levels.

Babies born to PCB-poisoned mothers are small for their gestational age, have
hyperpigmentation, liver malfunction, excessive eye secretions, facial edema,
gingival hyperplasia, natal teeth, and calcification of the skull. PCBs are also
transferred to offspring via breast-milk. Nursing children of PCB-poisoned
women show decayed nails, gingival pigmentation, mottled enamel, and an excess
of dental caries. In an extensive study utilizing rhesus monkeys, treated females
showed decreased rates of conception, increased fetal death, decreased number
of live births weights, hyperpigmentation and infant mortality.

Carcinogenic Potential
PCB exposure has resulted in an increased incidence of hepatocellular carcinomas
in several studies, using rats and mice. In appropriate circumstances, PCBs
enhance the effects of other carcinogens. No adequate studies have been
conducted to judge whether long-term exposure to PCBs causes cancer in
humans. Based on the weight of evidence, the U.S. EPA has classified PCBs as
probable human carcinogens (B2).
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CARCINOGENIC POLYNUCLEAR AROMATIC
HYDROCARBONS (PAHS)- BENZO(A)PYRENE

PAHs are a group of aromatic hydrocarbons which are formed naturally as a
by-product of incomplete combustion of organic matter PAHs are not used as a
raw material, but are found rather as components of complex mixtures such as
coal tars derived from carbonaceous materials (e.g., coal). Certain PAHs are
known to be carcinogenic. The carcinogenic PAHs detected at the site were:

• Benzo(a)anthracene
• Benzo(k)fluoranthene
• Benzo(b)fluoranthene
• Benzo(a)pyrene
• Indeno(l,2,3-cd)pyrene
• Dibenz(a,h)anthracene

The most potent and widely studied carcinogenic PAH being benzo(a)pyrene.
Within the risk assessment process, as a conservative approach, the carcinogenic
potency of benzo(a)pyrene is used to assess the carcinogenic potency of all
carcinogenic PAHs. For this reason, the toxicity of benzo(a)pyrene is only
described below.

Effects from Long-Term Exposure
There was no information on the toxic effects associated with long-term exposure
to benzo(a)pyrene in the available literature. Benzo(a) pyrene being a potent
animal carcinogen, research has been limited to this compound's carcinogenic
effects.

Information on the teratogenic and reproductive effects of benzo(a)pyrene are
limited to oral administration of the compound to pregnant rodents. In rats and
mice there is evidence that benzo(a)pyrene is both a reproductive toxicant and
teratogen. For example, benzo(a)pyrene at a relatively low dose (50 mg/kg/day)
has been associated with drastic reductions in fertility, deformed young, and
increased incidence of still births in pregnant rats.

Carcinogenic Potential
Little human data exists on the carcinogenic potential of benzo(a)pyrene in the
human. When benzo(a)pyrene was repeatedly applied to the skin of persons over
a four month period, there were the formation of benign tumors. Although begin,
the tumors were thought to be early stages of neoplastic proliferation.

Many epidemiologic studies of human populations have shown strong
associations between human exposure to PAH-containing materials and increased
cancer risk. It is assumed that the main carcinogenic initiator may be
benzo(a)pyrene in these PAH-containing materials.
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In laboratory animals benzo(a)pyrene is clearly a carcinogen. The chemical
causes cancer in laboratory animals if administered orally, via inhalation, or
applied dermally. Unlike many chemical carcinogens, benzo(a)pyrene is not
carcinogenic until it is metabolized in the body by a specific enzyme system. The
carcinogenic metabolite has been found to bind to the genetic material in cells
(i.e., DNA) and cause the initiation of cancer. Species to species variability in the
metabolism of benzo(a)pyrene is thought to account for species differences in
sensitivity to the carcinogenic effects of the compound.

Because of the weight of evidence, the U.S. EPA has classified benzo(a)pyrene
as a probable human carcinogen (B2). Although no slope factor exists for the
compound, a unit risk value is available from the U.S. EPA which relates the
probability of contracting cancer per unit exposure (i.e., mg/kg/day).
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SILVER

Effects from Long-Term Exposure
In humans relatively high doses of silver may cause argyria which is a patchy
pigmentation of the skin. The pigmentation has a gray-blue, or purple color in
some forms of the disease. The pigmentation is permanent. In addition to
argyria, exposure to the metal has been associated with allergic skin reactions
Studies on the dose-effect relationship between silver and argyria were used to
develop the oral reference dose for silver.

Carcinogenic Potential
No appropriate information could be located in the available literature on the
carcinogenic potential of silver in humans. The metal is currently not classified
by the U.S. EPA as a carcinogen (i.e., class D).
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TRICHLOROETHENE (TCE)

Effects from Long-Term Exposure
Human data relating long-term exposure to TCE to toxic end-points could not be
located in the available literature. In laboratory studies conducted with rats,
prolonged exposure to TCE results in histopathologic changes in the kidneys.
Also observed were increased liver weight and loss of body weight in several
laboratory species. Reduced fetal body weight, body size and delayed ossification
have been reported in offspring following maternal exposure to TCE. In addition,
results from a study performed in rabbits suggests an increased incidence of
hydrocephalus.

Carcinogenic Potential
A weak mutagenic activity for TCE has been reported in bacterial systems in the
presence of enzymatic activation. TCE has been demonstrated to produce
multiple types of cancer in mice. Using criteria applied by the Carcinogen
Assessment Group of the U.S. EPA, TCE is classified as a Group B2 compound,
probable human carcinogen.
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TETRACHLOROETHENE (PCE)

Effects from Long-Term Exposure
Potential adverse health effects resulting from prolonged exposure to PCE include
changes in liver and kidney weight in laboratory animals. In addition, livers of
treated animals exhibited histopathological changes. In some species, prolonged
exposure to PCE caused reduced weight gain. PCE exposure to pregnant rats has
resulted in significantly increased incidences of subcutaneous edema, delayed
ossification of skull bones and split sternebrae in offspring.

Carcinogenic Potential
PCE has demonstrated mutagenic activity in bacterial and mammalian cell
bioassays. Based on cancer produced in mice, PCE is classified by the
Carcinogen Assessment Group of the U.S. EPA to be a Group B2, probable
human carcinogen.
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TOLUENE

Effects From Long-Term Exposure
Chronic abuse of toluene can lead to permanent neurological impairment, e.g.,
cerebral and cerebellular cuticle atrophy on CT scan. Long-term ingestion and
inhalation studies in various animal species resulted in no adverse effects.

Toluene appears to readily cross the placenta and be teratogenic in mice, rats, and
rabbits. It does exhibit fetotoxicity, causing reduction in fetal weight, retarded
skeletal ossification and minor skeletal anomalies.

Carcinogenic Potential
Toluene has been tested for its genetic activity in a number of test systems, with
the results generally negative. There are no reports of increased incidence of
cancer in humans associated with the toluene exposure.
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ETHYLBENZENE

Effects From Long-Term Exposure
There was no readily available information on the long-term effects of
ethylbenzene exposure in the literature.

There is limited data from animal studies which indicates that ethylbenzene may
be teratogenic and a reproductive toxicant in animals exposed to large doses of
ethylbenzene vapor. High doses of ethylbenzene caused skeletal anomalies as
well as fewer live animals/litter. There was no data available to asses the
teratogenic or reproductive effects of ethylbenzene exposure in the human.

The oral reference dose for chronic oral exposure to ethylbenzene is IE-01
mg/kg/day. The reference dose was based on a subchronic rat bioassay study.
The study which was chosen was a 182-day rat oral bioassay in which
ethylbenzene was administered 5 days/week at doses of 13.6, 136, 405, or 608
mg/kg/day in olive oil by intubation. There were 10 albino female rats/dose
group and 20 control rats.

The endpoints which were studies were growth, mortality, appearance and
behavior, hematological findings, terminal concentration of urea nitrogen in the
blood, final average organ and body weights, histopathologic finding, and bone
marrow counts. The lowest observed dose of ethylbenzene which was associated
with potentially toxic endpoints (i.e., LOAEL) was 408 mg/kg/day. At this dose
level, histopathologic changes in liver and kidney were observed.

Carcinogenic Potential
Pertinent data regarding the carcinogenicity of ethylbenzene in the human could
not be located in the available literature. Currently there have been no animal
bioassays conducted to test the carcinogenicity of ethylbenzene. The National
Toxicology Program has plans to initiate a bioassay in the future. Ethylbenzene
is classified as D: not classifiable as a human carcinogen.

Ethylbenzene has been shown to have limited mutagenic potential in in-vitro (i.e.,
test tube) experiments. Ethylbenzene did not induce mutations in bacteria,
although an ethylbenzene derivative, ethylbenzene hydroperoxide showed
positive results. In an experiment that exposed human whole blood lymphocytes,
the frequency of chromosome rearrangements increased at the highest dose level
tested.
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XYLENES

Effects From Long-Term Exposure
In humans long-term exposure to xylene has been observed to cause corneal
vacuoles. Repeated dermal exposure to xylene may cause skin irritation and
necrosis. Many of the effects on the hematopoietic system attributed to xylene
exposure in early studies have been shown more recently to have been caused by
benzene contamination of the xylene mixture.

Very few animal studies have been conducted on the chronic effects of xylene
exposure. A study conducted with rats showed that long-term exposure (i.e.,
intermittent exposure for 1 year) to xylene via inhalation caused a variety of
effects. Treated animals in general ate more, but weighed less than untreated
animals. Liver enzymes were affected and there was liver enlargement.

Xylene was found to be both teratogenic and fetotoxic in mouse and rat studies,
but generally only at relatively high xylene concentrations (i.e., >2000 mg/m3) in
air. The toxicity is related in part to the methyl substitution (i.e., ortho, meta, or
para) on the benzene ring. Oral ingestion is also associated with fetal toxicity in
mice, but again only at relatively high xylene doses (i.e., >1.0 g/kg/day).

The oral reference dose for xylene (i.e., 2E+0 mg/kg/day) was based on the
hyperactivity, decreased body weight, and increased mortality detected in male
mice associated with high oral exposures to xylene for two years in a National
Toxicology Program bioassay. A safety factor of 100 was included to account for
both differences in interspecies and intraspecies sensitivity to the compound.

Carcinogenic Potential
Xylene is classified D; not classifiable as a human carcinogen. A two year cancer
bioassay performed with rats and mice by the National Toxicology Program
concluded that xylene was not carcinogenic. In vitro studies such as sister
chromatid exchange and the Ames test did not show xylenes to have mutagenic
potential.
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VINYL CHLORIDE

Effects from Long-Term Exposure
Chronic studies in common laboratory animal species have identified a number
of toxic effects of vinyl chloride exposure including: hepatomegaly, decreased
adrenal weight, pathology of the kidney, splenomegaly, hematological and
biochemical changes in the blood, and hyperplasia of lung epithelium. Other
toxic effects attributed to vinyl chloride exposure in humans include sclerdoerma,
acro-osteolysis and Raynaud's syndrome.

Two studies conducted in rodents indicate that vinyl chloride is not a teratogen,
although some fetotoxic effects were observed.

Carcinogenic Potential
Vinyl chloride is a human carcinogen, having been identified as the causative
agent in hepatic angiosarcomas in industrial workers. Similar cancers have been
produced by vinyl chloride administration to animals. In addition, evidence
suggests that cancer of other tissues such as the brain, lung and blood may be
attributable to vinyl chloride. The U.S. EPA classifies vinyl chloride as a Group
A, human carcinogen.
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ZINC

Noncancer Effects from Long-Term Exposure '
Zinc is an essential element which is needed for the proper function of enzyme
systems in the body. In the human, daily intakes must exceed approximately 10
times the recommended daily allowance for the metal (i.e., 15 mg/day) before
adverse health effects would be expected. At very high doses of. zinc, gastric
discomfort has been noted in some exposed individuals

Long-term exposure to high doses of zinc may cause a form of anemia
(hypochromic microcytic) caused by lowered copper levels in the body. The
anemia may be treated by lowering zinc intake and increasing copper intake.

Long-term inhalation exposure to zinc dose not pose a problem if zinc air
concentrations are not high. Based on studies with workers, the National Institute
of Occupational Health and Safety (NIOSH) has set a safe air concentration in air
(i.e., PEL) to be 15 mg/m3.

Although it is known that excessive zinc intake can cause reproductive problems,
it is well documented that zinc deficiencies will also cause reproductive problems.
For this reason, low level environmental exposure to zinc should not result in
reproductive problems.

Carcinogenic Potential
In the available literature, no studies were located that linked zinc exposure to
increases in the frequency of cancer. There is some evidence that zinc may be a
promoter of cancer, but no evidence was found which suggested zinc was an
initiator.

MWK/vlr/XJD
J:\6072101 \WP\RPT\99F_APPU. WPD
6072101/230-MD-D4
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V

PLANT SPECIES OF
BLACKWELL RECREATIONAL PRESERVE

SOUTH OF MACK ROAD



P L A N T GROWTH FOPM sc. :
RAT I NO SPEC I I

NATIVE NO. % -3
Tree 0 ERR -2
Shrub 0 ERR -1
Vine 0 ERR 0

.E: fern 0 ERR i
Forb 0 ERR 2

0 NATIVE TAXA Grass 0 ERR 3
0 W/Adventlves (shown in ALL CAPS) Sedge 0 ERR U

:RR NATIVE QUALITY 5
00 W/Adventlves ADVENTIVE 6
:RR NATIVE INDEX Tree 0 ERR 7
.00 W/Adventlves Shrub 0 ERR 8
:RR NATIVE WETNESS' vine o ERR 9
:RR W/Adventlves Forb 0 ERR 10

LAND CLASSIFICATION Grass 0 ERR 15
Sedge 0 ERR 20

-C SCIENTIFIC NAME CofW WETNESS COMMON NAME

'IVE TAXA a NUMBER OF NATIVE SPECIES PRESENT
.DVENTIVES = TOTAL NUMBER OF SPECIES PRESENT

-C = COEFFICIENT OF CONSERVATIVENESS (THIS RATING RANGES FROM -3 TO 20)
DETERMINED BY WILHELM AND LADD (1988)

-IVE QUALITY = AVERAGE FOR ALL OF THE NATIVE PLANTS RATINGS
\DVENTIVES a AVERAGE OF RATINGS FOR ALL PLANT SPECIES PRESENT

-IVE INDEX = NATIVE QUALITY X SQUARE ROOT OF THE NUMBER OF NATIVE PLANTS

ADVENT IVES * SAME AS ABOVE EXCEPT USING ALL PLANT SPECIES PRESENT. AS DETERMINED BY WILHELM AND LADD (198P

: VAST MAJORITY OF LAND IN THE CHICAGO REGION RANKS LESS THAN 20 AND IS OF
SENT I ALLY NO SIGNIFICANCE FROM A NATURAL AREA PERSPECTIVE. AREAS RANKING ABOVE
POSSESS SUFFICIENT CONSERVATISM AND RICHNESS TO BE OF PROFOUND IMPORTANCE FROM A
3IONAL PERSPECTIVE. AREAS RATING IN THE 50'S AND ABOVE ARE EXTREMELY RARE AND OF
^AMOUNT IMPORTANCE; THEY REPRESENT LESS THAN 0.02% OF THE LAND IN THE CHICAGO REGION.

: FOREST PRESERVE USING THE NATIVE INDEX TO SEPARATE LANDS INTO FOUR GROUPS:
UNDER 19 * CLASS I - OPEN LAND (ACTIVE USE)
20 - 39 * CLASS II - OPEN LAND (PASSIVE USE)
UO - 59 « CLASS I I I - NATURE AREA
60 * = CLASS IV - CONSERVANCY

rW * COEFFICIENT OF WETNESS (RANGES FROM -5 TO 5 WITH -5 BEING
WET AND 5 BEING DRY)

TIVE WETNESS * AVERAGE OF THE CofW FOR NATIVE PLANTS
\DVENTIVES * AVERAGE OF THE CofW FOR ALL PLANT SPECIES

TNESS > ARMY CORP OF ENGINEERS/EPA LAND CLASSIFICATION

TERATURE CITED:
.HELM C., AND D. LAOD. 1988. NATURAL AREA ASSESSMENT IN THE CHICAGO REGION.

TRANS. 53RD N. A. WILDL. fc NAT. RES. CONF. PP. 361-375.



SITE: SOUTH OF MACK ROAD
"RES: R.C. BLACKWELL
DATE: 1992
3Y:
FILE: A:\BLACKWELL

»»10 NATIVE TAXA
521 W/Advent I vet (shown in ALL CAPS)

U.6U NATIVE QUALITY
3.55 W/Advent I vet
9U.03 NATIVE INDEX
81.09 W/Advent Ive»

0.3 NATIVE WETNESS
0.6 W/Advent I vet

FACULTATIVE

CofC SCIENTIFIC NAME
0 Acalypha rhonboidea
0 ACER GINNALA
0 Acer negundo
5 Acer nI grim

-1 ACER PLATANOIDES
0 Acer taccharinuai
5 Acer taccharinn
1 ACHILLEA MILLEFOLIUM
0 Acnlda a l t i s t l n a
7 Acorui calamut
7 Actaea pichypoda
5 ActfnoMrlt a l t e r n l f o l l a
5 Agactache nepetoldea
5 Agastache acrophularIaefolia
2 Agrl»onla gryposepala
6 AgrlBonla parvlflora
5 Agrlawnla pubeacent

-2 AGROPYRON REPENS
1 AGROSTIS ALBA
6 Agrostls alba paluatrla
1 Agrottlt perennans
b A t l a n t a tubcordatuai
U Al!«•• t r l v l a l e

-3 ALL 1 ARIA OFFICINALIS
1 A l l i u M canadense
6 AI I lina cernuuai
7 AI I iina tricoccuei
6 A l l l u * trI coccus burdick 11
2 ALNUS GLUTINOSA
0 ALOPECURUS CAROL INIANUS
0 Aatbrotla arteeiltl Ifol la elatlor
0 Aabrotla trlflda
10 Ajaorpha caneacena

i« Aaiphicarpa bracteata
U Aaiphicarpa bracteata coawaa
It Andropogon gerardl I
5 Andropogon acoparlua
it Aneawne canadenai*

NATIVE
Tree
Shrub
Vine
Fern
Forb
Grata
Sedge

ADVENTIVE
Tree
Shrub
Vine
Forb
Grast
Sedge

NO.
36
26
11
6

257
33
UO

11
13
2
6U
17
0

CofW
3
5
-2
5
5
-3
3
3
-5
-5
5
-3
3
5
2

-1
5
3
-3
-3
1

-5
-5
0
3
5
2
2
-2
-3
3

-1
5
0
0
1
U
-3

WETNESS
FACU
UPL
FACW-
UPL
UPL
FACW
FACU
FACU
OBL
OBL
UPL
FACW
FACU
UPL
FACU*
FAC*
UPL
FACU
FACW
FACW
FAC-
OBL
OBL
FAC
FACU
UPL
FACU*
FACU*
FACW-
FACW
FACU
FAC*
UPL
FAC
FAC
FAC-
FACU-
FACW

•7*

7.0
5.0
2.1
1.2

M9.8
6.U
7.6

2.1
2.5
O.U
12. U
3.3
0.0

-3
-2
-1
0
1
z
3
(t
5
6
7
8
9
10
15
20

16
9
17
70
56
36
32
51
103
Ult
32
20
6
16
7
0

COMMON NAME
THREE-SEEDED MERCURY
AMUR MAPLE
BOX ELDER
BLACK MAPLE
NORWAY MAPLE
SILVER MAPLE
SUGAR MAPLE
YARROW
WATER HEMP
SWEET FLAG
WHITE BANEBERRY
WINGSTEM
YELLOW GIANT HYSSOP
PURPLE GIANT HYSSOP
TALL AGRIMONY
SWAMP AGRIMONY
SOFT ACRIMONY
QUACK GRASS
REDTOP
CREEPING BENT
THIN GRASS
COMMON WATER PLANTAIN
LARGE-FLOWERED WATER PLANTAIN
GARLIC MUSTARD
WILD ONION
NODDING WILD ONION
WILD LEEK
BUROICK'S LEEK
EUROPEAN ALDER
ANNUAL FOXTAIL
COMMON RAGWEED
GIANT RAGWEED
LEAD PLANT
HOG PEANUT
HOG PEANUT
BIG BLUESTEM GRASS
LITTLE BLUESTEM GRASS
MEADOW ANEMONE



7 Aneaone quinquefoIi> Interior
2 Anemone Virginian*
5 Angelic* itropurpure*
6 AntennirIi neglect*
6 Antenn*rl* pl*nt*glnifoli•
6 Aplos ••erlcana
5 Apocynum »ndro*ae«lfolIu»
U Apocynum e*nn*blnuB
2 Apocynuw slblrlcifln
5 Aqullegla canadensis
-3 ARCTIUM LAPPA
-3 ARCTIUM MINUS
9 Aren»ri* later If lor*
10 Aren*ri• strlcta
5 Arisaena atrorubens
8 Arisaema dracontium
0 ARTEMIS IA BIENNIS
10 Aselepias exaitata

14 Asdepias incirnata
0 Ascleplas syriaca
1 Asclepias verticlllata

15 Asclepi*s virldiDora
1 ASPARAGUS OFFICINAL IS
6 Aspleniu*) platyneuron
5 Aster ericoides
8 Aster laevls
<4 Aster lateriflorus
i» Aster nov*e-angl iae
1 Aster pilosus
6 Aster puniceus
5 Aster punlceu* firaus
2 Aster s*gi tti fol lus druMMndl I
8 Aster short!I
3 As ter sI up I ex
0 ATRIPLEX PATULA
1 BARBARCA VULGAR IS

-2 BERBER IS THUNBERGII
5 BI dens cernua
5 BI dens coawta
1 BI dens frondos*
1 BI dens vulgut*
2 Boehoerla cylindrica
3 Boehaeri* cylindrlc* druwaondlann

15 Botryehluei dissectin
6 Botrychlim virglnianu*
7 Boutelou* curtlpendul*
15 Brachyelytruai erectue)
-1 BRASS 1C* KABEM PINNATIFIDA
-1 BRASS ICA NIGRA
•1 BROMUS INERHIS
0 BROMUS JAPONICUS
10 Bro«us l a t i g l m i s
5 Broaus purgans
0 BROMUS TECTORUH
3 Cala«agrostls canadensis
5 Calanagrostls Inexpans* brevier

FAC
IUPL]
OBL
UPL
UPL
FACW
UPL

0 FAC
1 FAC*
FAC-
UPL
UPL
FACU
UPL

-2 FACW-
-3 FACW
-2 FACW-
5 [UPL]
-5 OBL

UPL
UPL
UPL
FACU
FACU
FACU-
UPL

-2 FACW-
-3 FACW
It FACU*

OBL
|OBL]
[FACU]
UPL
IOBL]

-2 FACW-
0 FAC
14 FACU-
-5 08L
-3 FACW
-3 FACW
-3 FACW
-5 OBL
-5 OBL
0 FAC

FACU
UPL
UPL
UPL
UPL
UPL
FACU

-2 FACW-
2 FACU*
5 UPL
-5 06L
-U FACW*

3
5
5
5
5
5
3

WOOD ANEMONE
TALL ANEMONE
GREAT ANGELICA
CAT'S FOOT
PUSSY TOES
GROUND NUT
SPREADING DOGBANE
INDIAN HEMP
I N D I A N HEMP
WILD COLUMBINE
GREAT BURDOCK
COMMON BURDOCK
WOOD SANOWORT
STIFF SANDWORT
JACK-IN-THE-PULPIT
GREEN DRAGON
BIENNIAL WORMWOOD
POKE MILKWEED
SWAMP MILKWEED
COMMON MILKWEED
WHORLED MILKWEED
SHORT GREEN MILKWEED
ASPARAGUS
EBONY SPLEENWORT
HEATH ASTER
SMOOTH BLUE ASTER
SIDE-FLOWERING ASTER
NEW ENGLAND ASTER
HAIRY ASTER
SWAMP ASTER
SMOOTH SWAMP ASTER
DRUMMOND'S ASTER
SHORT'S ASTER
PANICLED ASTER
COMMON ORACH
YELLOW ROCKET
JAPANESE BARBERRY
NODDING BUR MARIGOLD
SWAMP TICKSEED
COMMON BEGGAR'S TICKS
TALL BEGGAR'S TICKS
FALSE NETTLE
FALSE NETTLE
CUT-LEAVED CRAPE FERN
RATTLESNAKE FERN
SIDE-OATS GRAMA
LONG-AWNED WOOD CRASS
CHARLOCK
BLACK MUSTARD
HUNGARIAN BROME
JAPANESE CHESS
EAR-LEAVED BROKE
WOODLAND BROME
DOWNY BROME
BLUE JOINT GRASS
BOG REED CRASS



5 Ca!tha pa I us tr i s
6 Camassla s c i l l o l d e s
2 Campanula americana
7 Campanula aparinoides
0 CAPSELLA BURSA-PASTORIS
5 Cardanine bulbosa
2 Carex amphI bo I a turgida
7 Carex annectens xanthocarpa
3 Carex bebblI

10 Carex bIckne I I i i
3 Carex brevier
2 Carex cephalophora
1 Carex convolute
U Carex cr i state I la
10 Carex festucacea
5 Carex granuIar i s
3 Carex gravi de
6 Carex haydeni i
U Carex hi rtIfoli a
U Carex hystricinn
5 Carex James i i
10 Carex lacustris
U Carex lanuginosa
1 Carex laxiflora
9 Carex meadi i
5 Carex normaIi s
5 Carex pensyIvanica
1 Carex rosea
3 Carex sparganioides
9 Carex sprengeli i
2 Carex stlpata
5 Carex stricta
8 Carex suberecta
9 Carex tetanica
10 Carex trlchocarpa
10 Carex umbellata
2 Carex vulpinoidea
7 Carya cordiformis
5 Carya ovata
1 CATALPA SPECIOSA
8 CaulophylIum thsIIctroides
8 Ceanothus amerlcanus
-2 CELASTRUS ORBICULATUS
6 Celastrus scandens
3 Celtls occidental is
1 CERASTIUM VULGATUM
8 Chelone glabra
1 CHENOPOOIUM ALBUM
U Chenopodiun bosclanuw
3 Chenopodiun hybrldu* gloantosperaiuai
1 CHRYSANTHEMUM LEUCANTHEMUM P I N N A T I F I D U M
1 CICHORIUH INTYBUS
6 Cicuta maculata
5 Cinna arundinacea
0 Clrcaea quadrIsulcata canadensls
6 Cirslun altissimun

-5 OBL f^ARSH MARIGOLD
-1 FAC + WILD HYACINTH
0 FAC TALL BF.LLFLOWER
-5 OBL MARSH BELLFLOWER
1 FAC- SHEPHERD'S PURSE

-5 OBL BULBOUS CRESS
5 UPL GRAY SEDGE

-3 FACW FALSE FOX SEDGE
-5 OBL BEBB'S SEDGE
1 FAC- P R A I R I E SEDGE
0 FAC FI ELD SEDGE
3 FACU WOODBANK SEDGE
5 UPL TUFTED WOOD SEDGE

-U FACW* ROSETTE SEDGE
0 FAC FESCUE SEDGE

-U FACW* PALE FIELD SEDGE
5 UPL COARSE FIELD SEDGE
-5 OBL LONG-SCALED MEADOW SEDGE
5 UPL HAIRY WOOD SEDGE
-5 OBL BOTTLEBRUSH SEDGE
5 UPL GRASS SEDGE
-5 OBL LAKE SEDGE
-5 OBL WOOLLY SEDGE
0 FAC WOOD SEDGE
0 FAC

-3 FACW SCALE WOOD SEDGE
5 UPL PENNSYLVANIA SEDGE
5 UPL TUFTED WOOD SEDGE
0 FAC BUR-REED SEDGE
0 FAC LONG-BEAKED SEDGE
-5 OBL SOFT SEDGE
-5 OBL MEADOW SEDGE
-5 OBL POINTED FEN SEDGE
-3 FACW RUNNING PRAIRIE SEDGE
-5 OBL HAIRY-FRUITED SEDGE
5 UPL LAX SAND SEDGE

-5 OBL FOX SEDCJE
0 FAC BITTERNUT HICKORY
3 FACU SHAGBARK HICKORY
3 FACU HARDY CATALPA
5 UPL BLUE COHOSH
5 UPL NEW JERSEY TEA
5 ("PL] ORIENTAL BITTERSWEET
3 FACU CLIMBING BITTERSWEET
1 FAC- HACKBERRY
3 FACU MOUSE-EAR CHICKWEED

-5 OBL TURTLEHEAO
1 FAC- LAMB'S QUARTERS
5 UPL WOODLAND GOOSEFOOT
5 UPL MAPLE-LEAVED GOOSEFOOT
5 UPL OX-EYE DAISY
5 UPL CHICORY
-5 OBL WATER HEMLOCK
-3 FACW COMMON WOOD REED
3 FACU ENCHANTER'S NIGHTSHADE
5 UPL TALL THISTLE



-3 CIRSIUM ARVENSE
2 Ci rs i urn di scoI or

10 Ci rs I u<n mut i cum
-3 CIRSIUM VULCARE
2 Claytonie v i r g i n i c a
7 Comandra richardsiana

-3 CONVALLARIA MAJALIS
-3 CONVOLVULUS ARVENSIS
1 Convolvulus sepium
5 Cornus o b I i qua
1 Cornus racemose
6 Cornus stoloniTera

-1 CORONILLA VARIA
2 Corylus amerleans
5 Crataegus calpodendron
5 Crataegus coccinea
i Crataegus crus-galii
5 Crataegus macrosperma
2 Crataegus mo I Ii s
1 Crataegus punctate
8 Crataegus rotundifolia
5 Crataegus succulenta
0 Cryptotaenia canadensis
14 Cuscuta gronovi i
1 Cyperus strigosus
6 Cystopteris f r a g i l i s
1 DACTYL IS GLOMERATA
1 DAUCUS CAROTA
5 Dentaria laciniata
U Desmodium canadense
8 Desmodium cuspidatum
6 Desmodium cuspida turn I ongifolium
8 Desmodium glutinosum
0 DIGITARIA ISCIIAEMUM
5 Dioscorea v l l l o s n
6 Dodecatheon meadia
8 Echlnacea pal I ids
0 Echlnochloa crusgalli
5 Echlnocystis lobata
5 Eleocharls cnlva
5 Eleocharis obtusa
5 Eleocharls pxlustris major
2 E I I Is i a nyctelea
U Elymus canaden«i«
5 Elymus vlIlosu*
i» Elymus virginicus
3 Epilobiun coI oratun
2 EPI PACT IS HELLEBORIHE
0 Equlsetum arvente
5 Eragrostls hypnoides
0 ERAGROSTIS POAEOIOES
1 Erigeron annuus
0 Erigeron canadensit
U Erigeron phi ladetphicus
3 Erigeron strigosus
9 Eryngium yuccifolium

3 FACU FI ELD THISTLE
5 UPL PASTURE THISTLE

-5 OBL SWAMP THISTLE
14 FACU- BULL THISTLE
3 FACU SPRING BEAUTY
3 FACU FALSE TOADFLAX
5 UPL LILY-OF-THE-VALLEY
5 UPL F I ELD BINDWEED
0 FAC HEDGE BINDWEED
-5 [OBL) PALE DOGWOOD
-2 FACW- GRAY DOGWOOD
-3 FACW RED-OSIER DOGWOOD
5 UPL CROWN VETCH
0 [FACJ AMERICAN HAZELNUT
5 UPL SUGAR HAWTHORN
5 UPL SCARLET HAWTHORN
0 FAC COCKSPUR HAWTHORN
5 UPL LARGE-SEEDED HAWTHORN
-2 FACW- DOWNY HAWTHORN
5 UPL DOTTED HAWTHORN
5 UPL ROUND-LEAVED HAWTHORN
5 UPL FLESHY HAWTHORN
0 FAC HONEWORT

-3 [FACW] COMMON DODDER
-3 FACW COMMON SHORELINE SEDGE
3 FACU FRAGILE FERN
3 FACU ORCHARD GRASS
5 UPL WILD CARROT
5 UPL TOOTHWORT
1 FAC- SHOWY TICK TREFOIL
5 UPL SMOOTH BRACTED TICK TREFOIL
5 UPL ROUGH BRACTED TICK TREFOIL
5 UPL POINTED TICK TREFOIL
3 FACU SMOOTH CRAB GRASS
1 FAC- WILD YAM
U FACU- SHOOTING STAR
5 UPL PURPLE CONEFLOWER

-3 FACW BARNYARD GRASS
-2 FACW- WILD CUCUMBER
-5 OBL RED-FOOTED SPIKE RUSH
-5 OBL BLUNT SPIKE RUSH
-5 OBL
-1 FAC* AUNT LUCY
1 FAC- CANADA WILD RYE
3 FACU SILKY WILD RYE

-2 FACW- VIRGINIA WILD RYE
-5 OOL CINNAMON WILLOW HERB
5 UPL HELLEBORINE
0 FAC HORSETAIL

-5 OBL CREEP INC LOVE GRASS
5 UPL LOW LOVE GRASS
1 FAC- ANNUAL FLEABANE
1 FAC- HORSEWEED

-3 FACW HARSH FLEABANE
1 FAC- DAISY FLEABANE

-1 FAC+ RATTLESNAKE MASTER



5 E rythroniuin a l b i d u m
0 EUONYMUS ALATUS
8 Euonymus atropurpureus
0 EUONYMUS EUROPAEUS
0 Eupstorium a i t i s s i m t i m
5 Eupstorium moculatum
6 Eupatorium perfoliatum
7 Eupatorium purpureum
U Eupatorium rugosum
1 Eupatorium serotinum
2 Euphorbia corollata

-1 EUPHORBIA HACULATA
1 FESTUCA ELATIOR
5 Festuca obtusa
1 F r a g a r i a v i r g i n i a n a
5 Fraxinus americana
7 Fraxinus pennsy1vanica
2 Fraxinus pennsyIvanica subintegerrima
1 G a I i urn apar i ne
(* Ca I i urn concinnum
5 G a I i urn obtusum
5 Ga I i urn tr i f I or urn
2 Gaura biennis
7 Gentiana andrewsii
U Geranium maculatum
7 Gerardia t e n u i f o l i a
0 Geum canadense
1 Geum laciniatum trichocarpum

-1 GLECHOMA HEDERACEA
U Glyceri a str i ata
0 Hacke I I a vi rglniana
5 Helenium autumnsle
5 Helianthus decapetalus
5 Helianthus divaricatus
2 Helianthus grossescrratus
5 Helianthus hirsutus
10 Helianthus occidentals
5 Helianthus strumosus
3 Helianthus tuberosus
0 HEMEROCALLIS FLAVA

-1 HEMEROCALLIS TULVA
-2 HESPERIS MATRONAL IS
8 Heuchera richardsonii

-1 MORDEUM JUBATUM
5 Hydrophy I I um vi rgini»nun
0 HYPER I CUM PERFORATUH
i» Hypericum punctatim
10 Hypoxi s hirsuta
5 Hystrix patula
3 Impatiens capons is
0 IRIS PSEUDACORUS
5 I r i s virginica shrevei
5 Juglans nigra
U Juncus dud ley!
6 Juncus nodosus
0 Juncus tenuis

5 UP!_ WHITE TROUT LILY
5 UPL B U R N I N G BUSH
1 FAC- WAHOO
5 UPL SPINDLE TREE
3 FACU TALL BONESET

-5 OBL SPOTTED JOE PYE WEED
-5 [OBL] COMMON BONESET
0 FAC PURPLE JOE PYE WEED
3 FACU WHITE SNAKEROOT

-1 FAC+ LATE BONESET
5 UPL FLOWERING SPURGE
U FACU- NODDING SPURGE
U FACU- MEADOW FESCUE
2 FACU-t- NODDING FESCUE
1 FAC- WILD STRAWBERRY
3 FACU WHITE ASH

-3 FACW RED ASH
-3 FACW GREEN ASH
3 FACU ANNUAL BEDSTRAW
3 FACU SHINING BEDSTRAW

-5 [OBL] WILD MADDER
2 FACU* SWEET-SCENTED BEDSTRAW
U FACU- BIENNIAL GAURA

-3 FACW CLOSED GENTIAN
3 FACU WILD GERANIUM

-3 FACW SLENDER FALSE FOXGLOVE
0 FAC WHITE AVENS

-3 FACW ROUGH AVENS
U FACU- GROUND IVY
-5 OBL FOWL MANNA GRASS
1 FAC- STICKSEED

-U FACW+ SNEEZEWEED
5 UPL PALE SUNFLOWER
5 UPL WOODLAND SUNFLOWER
-2 FACW- SAWTOOTH SUNFLOWER
5 UPL OBLONG SUNFLOWER
U FACU- WESTERN SUNFLOWER
5 UPL PALE-LEAVED SUNFLOWER
0 FAC JERUSALEM ARTICHOKE

LEMON DAY LILY
5 UPL ORANGE DAY LILY
5 UPL DAME'S ROCKET
1 FAC- PRAIRIE ALUM ROOT

-1 FAC+ SQUIRREL-TAIL GRASS
-2 FACW- VIRGINIA WATERLEAF
5 UPL COMMON ST. JOHN'S WORT

-1 FAC+ SPOTTED ST. JOHN'S WORT
0 FAC YELLOW STAR GRASS
5 UPL BOTTLEBRUSH GRASS

-3 FACW ORANGE JEWELWEED
-5 OBL YELLOW IRIS
-5 OBL BLUE FLAG
3 FACU BLACK WALNUT
0 FAC DUDLEY'S RUSH
-5 OBL JOINT RUSH
0 FAC ROADSIDE RUSH



U Juncus torreyi
2 Juniperus v i r g i n i a n a credra
h Kuhnia eupatorioides corymbulosa
2 Lactuca canadensis

-1 LACTUCA SCAR I OLA
6 Lathyrus p a l u s t r i s myr t i f o I i us
8 Lathyrus venosus
5 Leersia oryzoides
7 Leers i a vlrg i ni ca
5 Letnna minor

-1 LEONURUS CARDIACA
0 LEPIDIUM CAMPESTRE
0 LEPIDIUM DENSIFLORUM
U Lespedeza capitate
8 Liatrls cylindracea
6 L i I i u r n michiganense
8 LI par is Ii Ii f o I i a
7 Li par i s loese I i i
6 LIthospermum canescens
8 Lithospermum incisum

15 LIthospermum I atifolium
6 Lobe Ii a s i phi I i tice
6 Lobeli a spicata

-2 LONICERA MAACKI I
7 Lonicera proliFera

-3 LONICERA X BELLA
0 LONtCERA X Ml NUT I FLORA

-3 LONICERA X MUENDENI ENS IS
0 LONICERA X XYLOSTEOIDES
0 LONICERA XYLOSTEUM

-2 LYCHNIS ALBA
5 Lycopus americanus
6 Lyeopus uniflorus
U Lyslmachin c i l i n t a
9 Lysimachia thyrsiflora
7 Lythrum alatum
0 MATRICARIA MATRI CAR 10 IDES
0 MEDICACO LUPULINA
0 MEDICAGO SATIVA

-3 MELILOTUS ALBA
-2 MELILOTUS O F F I C I N A L IS
6 Henispermum canadense
5 Mentha arven*lt v inos*
6 M i m u l u s rlngen*
0 M I R A B I L I S NYCTAGINEA
U Monarda flttuloaa

-1 MOWUS ALBA
3 Muhlenbergia frondosa
5 Muhlenbergia Mxicana.
0 Muhlenbergia schreberi
1 MYOSOTON AQUATICUM

-1 NEPETA CATARIA
1 Oenothera b l e n n l t

10 Oenothera pi lose!la
8 Onoclea tens I b i I it
3 Osnorhizi claytoni

-3 FACW TORREY'S RUSH
3 FACU RED CEDAR
5 UPL FALSE BONESET
2 FACU+ WILD LETTUCE
0 FAC PRICKLY LETTUCE

-5 lOBL] MARSH VETCHLINC
0 FAC VEINY PEA
-5 OBL RICE CUT GRASS
-3 FACW WHITE GRASS
-5 OBL SMALL DUCKWEED
5 UPL MOTHERWORT
5 UPL FIELD CRESS
0 FAC SMALL PEPPERGRASS
3 FACU ROUND-HEADED BUSH CLOVER
5 UPL CYLINDRICAL BLAZING STAR

-1 FAC+ TURK'S CAP LILY
U FACU- PURPLE TWAYBLADE

-U FACW+ GREEN TWAYBLADE
5 UPL HOARY PUCCOON
5 UPL FRINGED PUCCOON
5 UPL BROAD-LEAVED PUCCOON

-U FACW+ GREAT BLUE LOBELIA
0 FAC PALE SPIKED LOBELIA
5 UPL AMUR HONEYSUCKLE
5 UPL YELLOW HONEYSUCKLE
5 UPL NCN

NCN
5 UPL COMMON BUSH HONEYSUCKLE
5 UPL NCN
5 UPL EUROPEAN FLY HONEYSUCKLE
5 UPL WHITE CAMPION
-5 OBL COMMON WATER HOREHOUND
-5 OBL NORTHERN BUGLE WEED
-3 FACW FRINGED LOOSESTRIFE
-5 OBL TUFTED LOOSESTRIFE
-5 OBL WINGED LOOSESTRIFE
3 FACU PINEAPPLE WEED
1 FAC- BLACK MEDICK
5 UPL ALFALFA
3 FACU WHITE SWEET CLOVER
3 FACU YELLOW SWEET CLOVER

-1 FAC+ MOONSEED
-3 FACW WILD M I N T
-5 OBL MONKEY FLOWER
5 UPL WILD FOUR O'CLOCK
3 FACU WILD BERGAMOT
0 FAC WHITE MULBERRY

-3 FACW COMMON SATIN GRASS
-3 FACW LEAFY SATIN GRASS
0 FAC NIMBLEWILL

-1 FAC+ WATER CHICKWEED
1 FAC- CATNIP
3 FACU COMMON EVENING PRIMROSE
1 FAC- PRAIRIE SUNDROPS

-3 FACW SENSITIVE FERN
U FACU- HAIRY SWEET CICELY



3 Osmorhiza l o n g i s t y l i s
0 O x a I i s europaea
0 Oxa Ms str i eta

15 OxaI Is violacea
15 Panax quinquefoIius
0 Panicutn d i chotomi f lorum
3 Panicum imp lies turn
7 Panicum oligosanthes scribnerianum
5 Panicum virgatum
7 Parthenium i n t e g r i f o I i u m
2 Parthenocissus quinquefolia

-3 PASTINACA SATIVA
7 Pedicular is lanceolate
5 Penthorum sedoides
9 PetaIostemum purpureum
0 P h a l a r i s arundinacea
1 PHLEUM PRATENSE
5 PhI ox di var i cata
3 Phryma leptostachya
3 Physalis heterophylla
1 Physalis subglabrata
2 Phytolacca americana
7 PI lea rontana
5 P i lea pumi I a
1 PLANTAGO LANCEOLATA
0 PLANTAGO MAJOR
0 PIantago rugeIi i
1 PDA ANNUA
0 POA COMPRESSA
0 POA PRATENSIS
5 Podophyllum peltatum
5 Polemonium reptans
3 Poiygonatum canaIicuIatum
5 Polygonum amphibium stipulaceutn
0 POLYGONUM AVICULARE
5 Polygonum coccineum
0 Polygonum erectum
2 Polygonum nydropiper
0 Polygonum I apathifoIium
0 Polygonum pensyIvanicum laevlgatum
0 POLYGONUH PERSICARIA
6 Polygonum pimrtatum
2 Polygonum scandens
0 POPULUS ALBA
2 Populus del to I do*
6 Populus grand!dwntata
9 Potent!I la arguts
0 Potent!I la norvegica
1 POTENT ILLA RECTA
U Potent!I I a simplex
5 Prenanthes alba
0 Prunella vulgar is lanceolata
5 Prunus timer i cana
1 Prunus serotlna
1 Prunus virglniana
7 Ptelea trlfoliata

u, TACU- SMOOTH SWEET CICELY
3 FACU TALL WOOD SORREL
3 FACU COMMON WOOD SORREL
5 UPL VIOLET WOOD SORREL
5 UPL GINSENG

-2 FACW- KNEE GRASS
0 FAC COMMON WOOLY PANIC GRASS
3 FACU SCRIBNER'S PANIC GRASS

-1 FAC+ SWITCH GRASS
5 UPL WILD QUININE
1 FAC- V I R G I N I A CREEPER
5 UPL WILD PARSNIP

-l» FACW+ SWAMP BETONY
-5 OBL DITCH STONECROP
5 UPL PURPLE PRAIRIE CLOVER

-U FACW+ REED CANARY GRASS
3 FACU TIMOTHY
3 FACU WOODLAND PHLOX
5 UPL LOPSEED
5 UPL CLAMMY GROUND CHERRY
5 UPL TALL GROUND CHERRY
1 FAC- POKEWEED

-3 FACW BOG CLEARWEED
-3 FACW CLEARWEED
0 FAC ENGLISH PLANTAIN

-i FAC+ COMMON PLANTAIN
0 FAC RED-STALKED PLANTAIN
1 FAC- ANNUAL BLUE GRASS
2 TACU-t- CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS
3 FACU MAY APPLE
0 FAC JACOB'S LADDER
3 FACU SMOOTH SOLOMON'S SEAL

-5 OBL WATER KNOTWEED
1 FAC- COMMON KNOTWEED

-5 OBL WATER HEARTSEASE
3 FACU ERECT KNOTWEED
0 [FAC] WATER PEPPER

-It TACW+ HEARTSEASE
-l| FACW+ PENNSYLVANIA KNOTWEED
-3 FACW LADY'S THUMB
-5 OBL SMARTWEED
0 FAC CLIMBING FALSE BUCKWHEAT

WHITE POPLAR
-1 FAC+ COTTONWOOO POPLAR
3 FACU LARGE-TOOTHED ASPEN
U FACU- PRAIRIE CINQUEFOIL
0 FAC NORWAY CINQUEFOIL
5 UPL SULFUR CINQUEFOIL
U FACU- COMMON CINQUEFOIL
3 FACU WHITE LETTUCE
0 FAC SELF HEAL
5 UPL WILD PLUM
3 FACU WILD BLACK CHERRY
1 FAC- CHOKE CHERRY
Z FACU+ WAFER ASH



5 Pycnanthemum virginianuif l
2 Pyrus Ioensis
1 PYFUS MALUS
U Quercus aiba
U Quercus e I I i p s o i d a Iis
U Quercus macrocarpa
7 Quercus rubre
6 Quercus velutina
0 Ranunculus abortivus
6 Ranunculus' fascicu I aris
6 Ranunculus sceleratus
U Ranunculus septentrione Iis
U R a t i b l d a pinnata

-3 RHAHNUS CATHARTICA
-3 RHAMNUS FRANGULA
1 Rhus glabra
1 Rhus radicans
3 Rhus typhina
7 9ibes americanum
5 Ribes mlssourIense

-3 ROB INI A PSEUDO-ACACIA
5 RorIppa islnndica rernaldiana
5 Rosa arkansana suTfulta
5 Rosa blanda
5 Rosa caroli na

-3 ROSA MULT I FLORA
7 Rosa seti gera
3 Rubus a Ilegheniensis
2 Rubus occidental it
3 Rubus pensyIvanicus
1 Rudbeckia hirta
3 Rudbeckia laciniata
3 Rudbeckia triloba
2 Rumex altlssimus

-1 RUMEX CRISPUS
U Sagittaria l a t i f o l i a
0 SAL IX ALBA
2 Sa I Ix di scolor
0 SAL IX FRAGILIS
1 S a I i x i nter i or
U SaIIx ni gra
0 SAL IX PURPUREA
5 SaIix rigid*
1 Sambucus canadensis
2 Sanicula gregaria
6 Sanicula mar I landlea
6 Sclrpus acutu*
U Scirpus atrovlrenm
6 Scirpus f l u v i a t l l i s
it Scirpus I Ineatus
5 Scirpus voIidus creber
4 Scrophularia mar i I andio
5 Scute I I aria e p I l o b i I To Iia
5 Scute I I aria lateririora
7 Scute I I aria parvule leonardt
0 SETARIA CLAUCA

-U FACW+ COMMON MOUNTAIN MINT
5 UPL IOWA CRAB
5 UPL APPLE
3 FACU WHITE OAK
5 UPL HILL'S OAK
1 FAC- BUR OAK
3 FACU RED OAK
5 UPL BLACK OAK
U FACW- SMALL-FLOWERED BUTTERCUP
3 FACU EARLY BUTTERCUP

-5 OBL CURSED BUTTERCUP
-U FACW+ SWAMP BUTTERCUP
5 UPL YELLOW CONEFLOWER
3 FACU COMMON BUCKTHORN

-1 FAC* GLOSSY BUCKTHORN
5 UPL SMOOTH SUMAC
3 [FACU] POISON IVY
5 UPL STAGHORN SUMAC

-3 FACW WILD BLACK CURRANT
5 UPL WILD GOOSEBERRY
4 FACU- BLACK LOCUST
-5 OBL MARSH CRESS
5 UPL SUNSHINE ROSE
3 FACU EARLY WILD ROSE
U FACU- PASTURE ROSE
3 FACU MULT I FLORA ROSE
2 FACU+ ILLINOIS ROSE
2 FACU+ COMMON BLACKBERRY
5 UPL BLACK RASPBERRY
1 FAC- YANKEE BLACKBERRY
3 FACU BLACK-EYED SUSAN

-U FACW-t- WILD GOLDEN GLOW
1 FAC- BROWN-EYED SUSAN
U FACW- PALE DOCK

-1 FAC+ CURLY DOCK
-5 OBL COMMON ARROWHEAD
-3 FACW WHITE WILLOW
-3 FACW PUSSY WILLOW
-1 FAC* CRACK WILLOW
-5 OBL SANDBAR WILLOW
-5 OBL BLACK WILLOW
-3 FACW PURPLE WILLOW
-I* FACW* HEART-LEAVED WILLOW
U FACW- ELDERBERRY

-1 FAC* CLUSTERED BLACK SNAKEROOT
5 [UPL] SANICLE

-5 OBL HARD-STEMMED BULRUSH
-5 OBL DARK GREEN RUSH
-5 OBL RIVER BULRUSH
-5 OBL RED BULRUSH
-5 OBL GREAT BULRUSH
U FACU- LATE FICWORT

-5 OBL MARSH SKULLCAP
-5 OBL MAD-DOG SKULLCAP
3 FACU SMALL SKULLCAP
0 FAC YELLOW FOXTAIL



- 1 SETARI A V I R I D I S
6 S! lene s teI I ata

10 SI lene vi rg i n i ca
5 SMphium i ntegr i To I i urn
5 S i Iph i um per f o I i atum
5 S i l p h i u m terebtnthinaceum
7 Sisyrinchium a l b i d u m
7 S i um suave
2 S m i l a c i n a racemoss
5 Smi I a c i na steI Iatn
3 Smi I ax ecIrrhata
U Smi I ax I as i oneura
5 S m i l a x tamnoides h i s p i d a

-2 SOLANUM CAROLINENSE
-3 SOLANUM DULCAMARA
1 So Ii dago a 11i ss ima
6 Solidago f l e x i c a u l i s
3 So I i dago gi gantea
3 So Ii dngo gram:n i To Ii a nuttaI Ii i
5 S o l i d a g o gymnospermoides
5 Solidago missouriensis fasciculate
U S o l i dago nemoralis
U So I i d a g o r i gi da
5 So Ii dago u I m i f o I i a

-1 SONCHUS ASPER
0 SONCHUS OLERACEUS

-2 SONCHUS ULIGINOSUS
5 Sorghastrum nutans
6 Sparganium eurycarpum
5 Spartina pectinata
U Sphenopholis intermedia
5 Stachys palustris homotricha
5 Stachys t e n u i T o l i a h i s p i d a
8 Ste M a r i a I ongi To I i a
6 S t i p a spartea
0 SYMPHORICARPOS ORBICULATUS
6 Symp locarpus fom-. idus
0 TARAXACUM O F F I C I N A L E
3 Teucr i um canadense
3 Teucriurn occidentale
(j Thalictrum dasycarpum
5 T h a l i c t r u m dasycarpum hypogIaucura
5 Thalictrum revolutum
7 Thnspium t r i C o l i a t u m Mavum
0 THLASPI ARVEHSE
5 TI I i a amer icuna
2 Tovara v i r g l n l a n a
2 Tradescantla ohlentls
1 TRAGOPOGON MAJOT
1 TRAGOrOGON PRATEHSIS
1 TRI FOLIUM MYBRIDUM
1 TRI FOLIUM PRATENSE
1 TRI FOLIUM REPENS
6 Tr I I I iiim f lexipes
5 T r i I l i u m recurve turn
5 Triosteum aurantiocum

5 UPL GREEN FOXTAIL
5 UPL STARRY CAMPION
5 UPL F I R E PINK
5 UPL ROSIN WEED
-2 FACW- CUP PLANT
1 [FAC-] PRAIRIE DOCK
3 FACU COMMON BLUE-EYED GRASS

-5 OBL WATER PARSNIP
3 FACU FEATHERY FALSE SOLOMON'S SEAL
1 FAC- STARRY FALSE SOLOMON'S SEAL
5 UPL UPRIGHT CARRION FLOWER
5 UPL COMMON CARRION FLOWER
0 FAC BRISTLY GREEN BRIER
U FACU- HORSE NETTLE
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROD
3 FACU BROAD-LEAVED GOLDENROD

-3 FACW LATE GOLDENROD
-2 FACW- GRASS-LEAVED GOLDENROD
-1 FAC* SAND GOLDENROD
5 UPL MISSOURI GOLDENROD
5 UPL OLD-FIELD GOLDENROD
U FACU- STIFF GOLDENROD
5 UPL ELM-LEAVED GOLDENROD
0 FAC SPINY SOW THISTLE
3 FACU STORE-FRONT SOW THISTLE
1 FAC- COMMON SOW THISTLE
2 FACU+ I N D I A N GRASS

-5 OBL COMMON BUR REED
-U FACW+ P R A I R I E CORD GRASS
0 FAC SLENDER WEDGE GRASS

-5 OBL WOUNDWORT
-5 [OBL] ROUGH HEDGE NETTLE
-U FACW+ STITCHWORT
5 UPL PORCUPINE GRASS
3 FACU CORALBERRY

-5 OBL SKUNK CABBAGE
3 FACU COMMON DANDELION

-2 FACW- WOOD SAGE
-2 FACW- WOOD SAGE
-2 FACW- HAIRY PURPLE MEADOW RUE
-2 FACW- SMOOTH PURPLE MEADOW RUE
0 FAC WAXY MEADOW RUE
5 UPL MEADOW PARSNIP
5 [UPL] PENNY CRESS
3 FACU AMERICAN LINDEN
0 FAC WOODLAND KNOTWEED
2 FACU* COMMON SPIDERWORT
5 UPL SAND GOAT'S BEARD
5 UPL COMMON GOAT'S BEARD
1 FAC- ALSIKE CLOVER
2 FACU+ RED CLOVER
2 FACU+ WHITE CLOVER
1 FAC- DECLINED TRILLIUM
4 FACU- RED TRILLIUM
5 UPL EARLY HORSE GENTIAN



5 Trlosteum perfoliattim
0 TYPHA ANGUSTIFOLIA
1 Typha l a t l f o l l a
3 Ulmus americana

-1 ULMUS PUMILA
U Ulmus rubra
2 Urtlea procera
7 Uvularia grandiflora
0 VALERIANA OFFICINAL IS
1 VERBASCUM BLATTARIA
1 VERBASCUH THAPSUS
U Verbena hastata
5 Verbena u r t i c i f o l i a
5 Vernonia fasciculata
1 Veronica peregrina
1 VERONICA SERPYLLIFOLIA
6 Veronicastrum virginicum
0 VIBURNUM LANTANA
5 viburnum I entogo
0 VIBURNUM OPULUS
it Viburnum pruni folium
5 Viburnum rarinesquianum
7 Vicia americann
2 V i o l a affinis
6 V i o l a cucullata
15 V i o l a f Imbr i*tula
5 V i o l a missouriensis
0 V i o l a papiIionecea
10 Viola pedata lineariloba
10 Vio l a pedatifida
5 Vio l a pensylvanica
3 V i o l a sororia
4 V I t i s rlparia
1 Xanthoxylum americanun
7 Zizi a aurea

5 UPL LATE HORSE GENTIAN
-5 OBL NARROW-LEAVED CAT-TAIL
-5 OBL BROAD-LEAVED CAT-TAIL
-2 FACW- AMERICAN ELM
5 UPL SIBERIAN ELM
0 FAC SLIPPERY ELM

-1 FAC* TALL NETTLE
5 UPL BELLWORT

-U [FACW+] GARDEN HELIOTROPE
U FACU- MOTH MULLEJN
5 UPL COMMON MULLEIN

-U FACW+ BLUE VERVAIN
-1 FAC* WHITE VERVAIN
-3 FACW COMMON IRONWEED
-14 FACW* PURSLANE SPEEDWELL
-3 FACW THYME-LEAVED SPEEDWELL
0 FAC CULVER'S ROOT
5 UPL WAYFARING TREE

-1 FAC+ NANNYBERRY
0 [FAC] EUROPEAN HIGHBUSH CRANBERRY
3 FACU BLACK HAW
5 UPL DOWNY ARROW-WOOD
5 IUPL] AMERICAN VETCH
-3 FACW LE CONTE'S VIOLET
-5 OBL HOODED VIOLET
-2 FACW- SAND VIOLET
-3 FACW MISSOURI VIOLET
0 FAC COMMON BLUE VIOLET
5 UPL BIRD'S FOOT VIOLET
U FACU- PRAIRIE VIOLET
-2 FACW- SMOOTH YELLOW VIOLET
1 FAC- HAIRY WOOD VIOLET

-2 FACW- RIVERBANK GRAPE
5 UPL PRICKLY ASH

-1 FAC* GOLDEN ALEXANDERS
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KEY TO MAP SYMBOLS FOR BLACKWELL FOREST PRESERVE

MEC - Tall grass meadow, alien

FDD - Forest, dry-mesic upland

PO - Nursery

MEF - short grass meadow, alien

FSS - Thorn thicket

PM - Mesic prairie

H - Homesite

AOP - Lake

FBS - Forest, bottomland

PGH - Gravel hill prairie

PC - Conifer plantation

SPM - Mesic savanna

M - Marsh

Bitternut hickory
Shagbark hickory
Black Cherry
Sugar Maple
Silver Maple
American linden
Red aok
Black oak
Bur oak
White oak
Black maple
Green ash
White ash
Red ash
Black ash
Elderberry
Silky dogwood
Nannyberry

REFORESTATION TREE AND SHRUB SPECIES

Blue ash
Washington hawthorn
Cockspur hawthorn
Downy hawthorn
Pin oak
Chinquapin oak
Sycamore
Iowa crabapple
Sweet wild crabapple
American plum
Hackberry
Red cedar
Ironwood
Hazel nut
Witch hazel
Arrowwood
Red osier dogwood



'£ : KAMC
"S: BLACKWELL
rE: JANUARY 1988

-E: A:\BL\RLPF001U.188

;>lj 1 NATIVE TAXA
?69 W/Adventives (shown in ALL CAPS)
62 NATIVE QUALITY

. OU W/Advent Ives

.69 NATIVE INDEX

.28 W/Adventives
?.1 NATIVE WETNESS
?.2 W/Advent i ves

FAC. UPLAND (+)

NAT IVE
Tree
Shrub
VI ne
Fern
Forb
Grass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.
26
16
1 1
U

150
21
13

2
1
1

20
3
0

t
9.7
6.0
U . 1
1.5

56.0
7.8

0.7
O.U
O.U
7.5
1 . 1
0.0

-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20

-C SCIENTIF1C NAME
0 Acalypha rhomboidea
0 Acer negundo
5 Acer saccharum
7 Actaea pachypoda
5 Agastache nepetoides
5 Agastache scrophulariaefoli•
5 Agrimonla pubescens
1 AGROSTIS ALBA
1 Agrostis perennans

-3 ALL I ARIA OFFICINAL IS
1 A l i l u m canadense
6 AI I I urn cernuum
7 AI Iium trIcoccum
6 A l i l u m tricoccum burdickil
0 Ambrosia artemisMfoI I a elatior
0 Ambrosia t r l f i d a
10 Amorpha canescens
U Amphicarpa bracteata comosa
U Andropogon gerardi i
5 Andropogon scopariu*
7 Anemone qulnquefolia interior
2 Anemone virgin!ana
6 Antennaria p I antaglnifolia
6 Apios amerlcana
5 Apocynum androsaeaifolium
2 Apocynum slbiricum
5 A q u i l e g i i canadensis

-3 ARCTIUM MINUS
10 Arenarla strlcta
5 Arlsaems atrorub«n*
10 Atcleplat exaltata
1 Ascleplas verticillata

15 Ascleplas vlridlflora
6 Asp I en luii platyneuron
5 Aster erIcoIdes
8 Aster laevls
U Aster laterlflorus
U Aster novae-anglIae

CofW WETNESS COMMON NAME
3 FACU THREE-SEEDED MERCURY

-2 FACW- BOX ELDER
3 FACU SUGAR MAPLE
5 UPL WHITE BANEBERRY
3 FACU YELLOW GIANT HYSSOP
5 UPL PURPLE GIANT HYSSOP
5 UPL SOFT AGRIMONY

-3 FACW REDTOP
1 FAC- THIN GRASS
0 FAC GARLIC MUSTARD
3 FACU WILD ONION
5 UPL NODDING WILD ONION
2 FACU* WILD LEEK
2 FACU* BURDICK'S LEEK
3 FACU COMMON RAGWEFH

-1 FAC+ GIANT RAGWEED
5 UPL LEAD PLANT
0 FAC HOG PEANUT
1 FAC- BIG BLUESTEM GRASS
U FACU- LITTLE BLUESTEM GRASS
0 FAC WOOD ANEMONE
5 IUPL) TALL ANEMONE
5 UPL PUSSY TOES

-3 FACW GROUND NUT
5 UPL SPREADING DOGBANE

-1 FAC+ INDIAN HEMP
1 FAC- WILD COLUMBINE
5 UPL COMMON BURDOCK
5 UPL STIFF SANDWORT
-2 FACW- . JACK-IN-THE-PULPIT
5 [UPL] POKE MILKWEED
5 UPL WHORLED MILKWEED
5 UPL SHORT GREEN MILKWEED
3 FACU EBONY SPLEENWORT
14 FACU- HEATH ASTER
5 UPL SMOOTH BLUE ASTER

-2 FACW- SIDE-FLOWERING ASTER
-3 FACW NEW ENGLAND ASTER



1 As ter pI Iosu*
2 Aster saglttIfolI us drummondil
8 Aster short I I
3 Aster simplex
1 BARBAREA VULGAR IS

-2 BERBER IS THUNBERGI I
15 Botrychlum dissectum
6 Botrychlum virglnianum
7 Bouteloua curtipendula
15 Brachyelytrum-erectum
10 Bromus l a t l g l u m l s
5 Bromus purgans
6 Cumassla scllloldes
2 Campanula americana
2 Carex cephalophora
1 Carex convoluta
5 Carex granularis
3 Carex gravida
<4 Ca^ex h i r t l To I i a
5 Carex jamesiI
1 Carex laxlflora
9 Carex meadi i
5 Carex pensyivanica
1 Carex rose*
3 Carex sparganioides
9 Carex sprengeI I I
0 Carex umbellata
7 Carya cordiformis
5 Carya ovata
S Cauiophyllu* thaIfctroides
5 Celastrus scandens
3 Celtis occidental Is
'•> Chenopodium boscianum
1 CHRYSANTHEMUM LEUCANTHEMUM PINNATIFIOUM
5 Cinna arundinacea
i Circaea quadrisulcata canadensis
i Cirsiun altisslmum
? CIRSIUM ARVENSE
? CirsluM discolor
CIRSIUM VULGARE

• Claytoni* virginica
Comandra richardslana
CONVALLARIA MAJALIS
Cornus racemosa
Corylm alter icana
Crataegus cocclnea
Crataegus Macrosp«r«*
Crataegus molI Is
Crataegus punctata
Crataegus rotundlfolla
Crataegus succulents
Cryptotaenia canadensis
Cuscuta gronovli
OAUCUS CAROTA
Oentarla laclniata
DesMOdfim canadense

ii TACU+ HAIRY ASTCR
3 |FACU| ORUMMOND'S ASTER
5 UPL SHORT'S ASTER

-5 |OBL) PANICLED ASTER
0 FAC YELLOW ROCKET
« FACU- JAPANESE BARBERRY
0 FAC CUT-LEAVED GRAPE FERN
3 FACU RATTLESNAKE FERN
5 UPL SIDE-OATS CRAMA
5 UPL LONG-AWNED WOOD GRASS
-2 FACV- EAR-LEAVED BROME
2 FACU+ WOODLAND BROME

-1 FAC+ WILD HYACINTH
0 FAC TALL BELLFLOWER
3 FACU WOODSANK SEDGE
5 UPL TUFTED WOOD SEDGE

-H FACW+ PALE FIELD SEDGE
5 UPL COARSE FIELD SEDGE
5 UPL HAIRY WOOD SEDGE
5 UPL CRASS SEDGE
0 FAC WOOD SEDGE
0 FAC
5 UPL PENNSYLVANIA SEDCE
5 UPL TUFTED WOOD SEDGE
0 FAC BUR-REED SEDGE
0 FAC LONG-BEAKED SEDGE
5 UPL LAX SAND SEDGE
0 FAC 8ITTERNUT HICKORY
3 FACU SHAGBARK HICKORY
5 UPL BLUE COHOSH
3 FACU CLIMBING BITTERSWEET
1 FAC- HACKBERRY
5 UPL WOODLAND COOSEFOOT
5 UPL OX-EYE DAISY
-3 FACW COMMON WOOD REED
3 FACU ENCHANTER'S NIGHTSHADE
5 UPL TALL THISTLE
3 FACU ' FIELD THISTLE
5 UPL PASTURE THISTLE
Jl FACU- BULL THISTLE
3 FACU SPRING BEAUTY
3 FACU FALSE TOADFLAX
5 UPL LILY-OF-THE-VALLEY
-2 FACW- GRAY DOGWOOD
0 (FAC] AMERICAN HAZELNUT
5 UPL SCARLET HAWTHORN
9 UPL LARGE-SEEDED HAWTHORN

-2 FACW- DOWNY HAWTHORN
5 UPL DOTTED HAWTHORN
5 UPL ROUND-LEAVED HAWTHORN
5 UPL FLESHY HAWTHORN
0 FAC HONEWORT
-3 [FACW) COMMON DOODER
5 UPL WILD CARROT
5 UPL TOOTHWORT
1 FAC- SHOWY TICK TREFOIL



8 D*smodium c u s p i d a t u m
8 Desmodlum g l u t i n o s u m
5 0 i oscorea vi M osa
6 Oodecatheon mead in
6 E c h i n a c e a p a I I i d a
5 Echinocystis lobata
2 E Mi s i a nyctelea
<4 Elytnus canadensis
5 Elymus v i I l o s u s
1 Er i gcron annuus
U E rlgeron phi IadeIphicus
3 Erigeron strigosus
9 Eryngium y u c c i f o I i u r n
5 E r y t h r o n i u m a l b i d u n
7 E u p a t o r i u m purpureum
U E u p a t o r i u m rugosum
2 E u p h o r b i a c o r o l l a t a
5 Festuca obtusa
1 F r a g a r i a v i r g i n i a n a
5 F r a x i n u s americana
2 Fraxinus pennsyI vanica subintegerrima
1 CaI I urn apar i ne
U GaI I urn concinnum
5 G a I i urn t r I f I or urn
U G e r a n i u m m a c u l a t u m
0 Geum canadense
1 Geum l a c i n l a t u m trichocarpum
U GlycerI a strIata
0 H a c k e l i a v i r g i n i a n a
5 H e i i a n t h u s decapetalus
5 H e i i a n t h u s d i v a r i c a t u s
5 H e i i a n t h u s h i r s u t u s
10 H e i i a n t h u s occidental Is
-2 HESPERIS MATRONAL IS
8 Heuchera r i c h a r d s o n i i
5 H y d r o p h y l l u m v i r g i n i a n u m
'0 Hypoxis hirsuti
5 Hystrix p a t u l a
3 Impatiens capensis
14 K u h n i a eupator i oi des corymbulosa
2 Lactuca canadensis
8 Lathyrus venosus
ij Lespedeza c a p i t a l *
8 L i a t r i s cylindracea
6 Li I i u r n michiganenta
6 LIthospermum can««cen*
8 Lithospermum Incitum
3 LIthospermum l a t i r o l i u m
6 Lobel!a spicata
7 Lonlcera prollfer*
3 LONICERS X BELLA
D MEDICAGO LUPULINA
3 MELILOTUS ALBA
? MELILOTUS OFFICINAL is
5 Men!spermum canadente
1 M I R A B I L I S NYCTAGINEA

5 UPL
5 UPL
1 FAC-
U FACU-
5 UPL

-2 FACW-
-1 FAC+

1 FAC-
3 FACU
1 FAC-

-3 FACW
1 FAC-

-1 FAC*
5 UPL
0 FAC
3 FACU

UPL
FACU+
FAC-
FACU

3 FACW
3 FACU
3 FACU
2 FACU+
3 FACU
0 FAC
3 FACW
5 OBL
1 FAC-
5 UPL
5 UPL
5 UPL
U FACU-
5 UPL
1 FAC-
2 FACW-
0 FAC
5 UPL
3 FACW
5 UPL
2 FACU*
0 FAC
3 FACU
5 UPL

-1 FAC+
5 UPL
5 UPL
5 UPL
0 FAC
5 UPL
5 UPL
1 FAC-
3 FACU
3 FACU

-1 FAC+
5 UPL

SMOOTH BRACTED TICK TRIFOIl
POINTED TICK TREFOIL
WILD YAM
SHOOTING STAR
PURPLE CONEFLOWER
WILD CUCUMBER
AUNT LUCY
CANADA WILD RYE
SILKY WILD RYE
ANNUAL FLEABANE
MARSH FLEABANE
DAISY FLEABANE
RATTLESNAKE MASTER
WHITE TROUT LILY
PURPLE JOE PYE WEED
WHITE SNAKEROOT
FLOWERING SPURGE
NODDING FESCUE
WILD STRAWBERRY
WHITE ASH
GREEN ASH
ANNUAL BEDSTRAW
SHINING BEDSTRAW
SWEET-SCENTED BEDSTRAW
WILD GERANIUM
WHITE AVENS
ROUGH AVENS
FOWL MANNA GRASS
STICKSEED
PALE SUNFLOWER
WOODLAND SUNFLOWER
OBLONG SUNFLOWER
WESTERN SUNFLOWER
DAME'S ROCKET
PRAIRIE ALUM ROOT
VIRGINIA WATERLEAF
YELLOW STAR CRASS
BOTTLEBRUSH GRASS
ORANGE JEWELWEEO
FALSE BONESET
WILD LETTUCE
VEINY PEA
ROUND-HEADED BUSH CLOVER
CYLINDRICAL BLAZING STAR
TURK'S CAP LILY
HOARY PUCCOON
FRINGED PUCCOON
BROAD-LEAVED PUCCOON
PALE SPIKED LOBELIA
YELLOW HONEYSUCKLE
NCN
BLACK MEDICX
WHITE SWEET CLOVER
YELLOW SWEET CLOVER
MOONSEED
WILD FOUR O'CLOCK



<4 Mon»rd» f i s t u l o s n
-i MORUS ALBA
3 Muhlenbergia frondosa

- 1 NEPETA CATARI A
1 Oenothera biennls
8 Onoclea s e n s l b i l i s
3 Osmorhlza claytoni
3 Osmorhiza l o n g i s t y l l s
0 Oxa I i s europaes
0 OxaI is str icta
15 OxaI Is violacea
15 Panax quinquefoIius
3 Panicum implicatum
7 Panicum oligosanthes scribnerianum
5 Panicum vlrgatum
7 Parthenium i ntegr i ro I i urn
2 Parthenocissus quinquefolia
9 P°talostemum purpureum
0 P r a l a r i s arundinnrna
5 Phlox divaricate
3 Phryma leptostachya
3 Physalis heterophylia
Z Phytolacca americana
5 P i l e a puml I a
1 PLANTAGO LANCEOLATA
0 PIantago r u g e l i I
0 POA COMPRESSA
0 POA PRATENSIS
5 Podophyllun peltatum
5 Polemonium reptans
3 Polygons turn canaIiculatum
6 Polygonum punctatum
Z Polygonum scandens
2 Populus del to ides
6 Populus grand!dentata
9 PotentiI la arguta
14 Potent) I la s implex
5 Prenanthes alba
0 Prunella vulgar it linceolata
5 Prunus americana
1 Prunus serotina
1 Prunus Virginians
5 Pycnanthemum virginianun
Z Pyrus ioensis
U Quercus alba
U Quercu* e l l i p s o i d a l Is
U Ouercus vacrocarpa
0 Ranunculus abortlvus
I* Ranunculus septentrlonatls
i* Ratlblda pinnata
1 Rhus glabra
1 Rhus radlcans
3 Rhus typhlna
7 Rlbes amerlcanun
5 Ribes Missourienve
5 Rosa arkansana vuffulta

3 FACU WILD BERCAMOT
0 FAC WHITE MULBERRY

-3 FACW COMMON SATIN CRASS
1 FAC- CATNIP
3 FACU COMMON EVENING PRIMROSE

-3 FACV SENSITIVE FERN
U FACU- HAIRY SWEET CICELY
l» FACU- SMOOTH SWEET CICELY
3 FACU TALL WOOD SORREL
3 FACU COMMON WOOD SORREU
5 UPL VIOLET WOOD SORREL
5 UPL GINSENG
0 FAC COMMON WOOLY PANIC GRASS
3 FACU SCRIBNER'S PANIC CRASS

-1 FAC+ SWITCH GRASS
5 UPL WILD QUININE
1 FAC- VIRGINIA CREEPER
5 UPL PURPLE PRAIRIE CLOVER

-«4 FACW+ REED CANARY GRASS
3 FACU WOODLAND PHLOX
5 UPL LOPSEED
5 UPL CLAMMY GROUND CHERRY
1 FAC- POKEWEED

-3 FACW CLEARWEED
0 FAC ENGLISH PLANTAIN
0 FAC RED-STALKED PLANTAIN
2 FACU+ CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS
3 FACU MAY APPLE
0 FAC JACOB'S LADDER
3 FACU SMOOTH SOLOMON'S SEAL

-5 OBL SMARTWEED
0 FAC CLIMBING FALSE BUCKWHEAT

-1 FAC+ COTTONVOOD
3 FACU LARGE-TOOTHED ASPEN
U FACU- P R A I R I E CINQUEFOIL
It FACU- COMMON CI NQUEFO IL
3 FACU WHITE LETTUCE
0 FAC SELF HEAL
5 UPL WILD PLUM
3 FACU WILD BLACK CHERRY
1 FAC- CHOKE CHERRY

-1* FACW+ COMMON MOUNTAIN MINT
5 UPL IOWA CRAB
3 FACU WHITE OAK
5 UPL HILL'S OAK
1 FAC- BUR OAK
U FACW- SMALL-FLOWERED BUTTERCUP

-U FACW+ SWAMP BUTTERCUP
5 UPL YELLOW CONEFLOWER
5 UPL SMOOTH SUMAC
3 [FACU] POISON IVY
5 UPL STAGHORN SUMAC

-3 FACW WILD BLACK CURRANT
5 UPL WILD GOOSEBERRY
5 UPL SUNSHINE ROSE



5 Rosa blanda
5 Rosa caroli na
7 Rosa set!gera
3 Rubus iIlegheniensis
2 Rubus occidental is
1 Rudbeck i a hi rta
3 Rudbeckia l a c i n i a t a
3 Rudbeck i a tr i loba

-1 RUMEX CRISPUS
1 Sambucus canadensls
2 Snnicula gregsria
6 Sanicula m a r i l a n d i c a
U Scrophularle marilandica
7 Scutellaria parvula leonardi
6 Si lene stelIata
10 Silene v i r g i n i c a
5 S i l p h i u m integrifoIiurn
5 S i l p h i u m terebInthinaceum
7 Sisyrinchiurn a l b i d u m
2 Smilac i n a racemosa
5 Sm i l s c i na steI I at»
3 SmlI ax ecirrhata
U Smilax lasioneura
5 Smilax tamnoides h i s p i d a

-3 SOLANUM DULCAMARA
1 Soli dago a 11i ss ima
3 Solldago graminlfoIia nuttallii
U So II dago nemoralis
U So I i dago rigid*
5 Solidago u l m l f o l l a
5 Sorghastrum nutans
U Sphenopholis intermedia
6 Stipa spartea
0 TARAXACUM OFF 1C I MALE
3 TeucrIum Occident*Ie
U Thalictrum dasycarpum
5 T I I i a amerj cana
2 Tovara Virginian*
2 Tradescantia ohiensl*
1 TRACOPOGON MAJOR
1 TRAGOPOGON PRATENSIS
6 Tr iI Ii um flexi pec
5 T r i I l i u m recurvatum
5 Trlosteum atirantiacu*
5 Triosteum perfollatin*
3 Ulmus amerIcana

-1 ULMUS PUMILA
U Utmus rubra
7 Uvular!a grand)flora
1 VERBASCUM THAPSUS
5 Verbena urtlclfolla
1 Veronica peregrlna
5 Viburnum lentago
U Viburnum prunlfolium
7 Vlcia amerlcana
0 Viola papllionacea

3 FACU EARLV WILD ROSE
U TACU- PASTURE ROSE
2 FACU+ IL L I N O I S ROSE
2 FACU+ COMMON BLACKBERRY
5 UPL BLACK RASPBERRY
3 FACU BLACK-EYED SUSAN

-U FACW+ WILD GOLDEN GLOW
1 FAC- BROWN-EYED SUSAN

-1 FAC+ CURLY DOCK
U FACW- ELDERBERRY

-1 FAC+ CLUSTERED BLACK SNAKEROOT
5 IUPLI SANICLE
»4 FACU- LATE F IGWORT
3 FACU SMALL SKULLCAP
5 UPL STARRY CAMP ION
5 UPL FIRE PINK
5 UPL ROSIN WEED
1 [FAC-] PRAIRIE DOCK
3 FACU COMMON BLUE-EYED GRASS
3 FACU FEATHERY FALSE SOLOMON'S SEAL
1 FAC- STARRY FALSE SOLOMON'S SEAL
5 UPL UPRIGHT CARRION FLOWER
5 UPL COMMON CARRION FLOWER
0 FAC BRISTLY GREEN BRIER
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROO

-2 FACW- GRASS-LEAVED GOLDENROO
5 UPL OLD-FIELD GOLDENROO
U FACU- STIFF GOLDENROD
5 UPL ELM-LEAVED GOLDENROO
2 FACU+ INDIAN GRASS
0 FAC SLENDER WEDGE CRASS
5 UPL PORCUPINE GRASS
3 FACU COMMON DANDELION

-2 FACW- WOOD SAGC
-2 FACW- HAIRY PURPLE MEADOW RUE
3 FACU AMERICAN LINDEN
0 FAC WOODLAND KNOTWEED
2 FACU+ COMMON SPIDERWORT
5 UPL SAND GOAT'S BEARD
5 UPL COMMON GOAT'S BEARD
1 FAC- DECLINED TRILLIUM
M FACU- RED TRILLIUM
5 UPL EARLY HORSE GENTIAN
5 UPL LATE HORSE GENTIAN

-2 FACW- AMERICAN ELM
5 UPL SIBERIAN ELH
0 FAC SLIPPERY ELM
5 UPL BELLWOKT
5 UPL COMMON MULLEIN

-1 FAC* WHITE VERVAIN
-U FACW* PURSLANE SPEEDWELL
-1 FAC* NANNYBERRY
3 FACU BLACK HAW
5 IUPL] AMERICAN VETCH
0 FAC COMMON BLUE VIOLET



10 V l o l n pedal* l l n e a r l l o b a
>n v i o l a pedatIfl da
5 V i o l a pensylvanica
3 V i o l a sororla
t V I t l s r ipar i a
1 Xanthoxylum americanum
7 Zl2 i a aurea

5 UPL
14 FACU-
-2 FACW-
1 FAC-

-2 FACW-
5 UPL

-1 FAC+

BIRO'S FOOT VIOLET
PRAIRIE VIOLET
SMOOTH YELLOW VIOLET
HAIRY WOOD VIOLET
RIVERBANK CRAPE
PRICKLY ASH
GOLDEN ALEXANDERS



£ : SPBINGBROOK WOODS
S: BLACKWELL
E: JANUARY 1988

E: A:\BL\RLPF0011.188

00 N A T I V E TAXA
30 W/Adventives (shown in ALL CAPS)
7U N A T I V E QUALITY
66 W/Adventlves
llO NAT IVE INDEX
35 W/Adventlves
.2 NATIVE WETNESS
.6 W/Adventtves

FACULTATIVE (-)

NAT 1 VE

Tree
Shrub
Vi ne
Fern
Forb
Crass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.

20
15
U
2

55
2
1

3
7
1

18
0
0

15.6
11.7
3. 1
1.6

U3.0
1 .6
0.8

2.3
5.5
0.8

1U. 1
0.0
0.0

-3
-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20

L

1.

16
22
111
5
m
23
7

9
2
0
1
1
0

C SCIENTIF1C NAME
0 Acer negundo
5 Acer nigrum

-1 ACER PLATANOIDES
5 Acer saccharum
5 Agastache nepetoides
8 Agrimonia parviflora
5 Agrimonia pubescens

-3 ALL I ARIA OFFICINAL IS
7 A l i i urn tricoccum
7 Anemone qulnquefolia interior
2 Anemone V i r g i n i a n s
6 Antennaria neglecta
U Apocynum cannabinum

-3 ARCTIUM MINUS
0 Asciepias syriaca
U Aster laterlflorus
2 Aster s a g l t t i f o l i u s drummondi I
1 BARBAREA VULGAR IS

-2 BERBER IS THUNBERGII
6 Botrychium virginianum
2 Campanula americana
5 Carex pensylvanlca
7 Carya cordiformis
5 Carya ovata
3 Chenopodium hybridum gigantospermum
0 Clrcaea quadrisulcata canadensit

-3 CIRSIUM VULGARE
-3 CONVALLARIA MAJALIS
5 Cornus obiiqua
1 Cornus racemost
2 Corylus americana
1 Crataegus crus-galll
5 Crataegus macrosperaa
2 Crataegus aio I 11 s
6 Cystopteris f r a g i l i t
1 DAUCUS CAROTA
6 Oodecatheon meadia
1 Erfgeron annuuc

CofW WETNESS
-2 FACW-
5 UPL
5 UPL
3 FACU
3 FACU

- 1 FAC+
5 UPL
0 FAC
2 FACU+
0 FAC
5 IUPL]
5 UPL
0 FAC
5 UPL
5 UPL
-2 FACW-
3 [FACU)
0 FAC
U FACU-
3 FACU
0 FAC
5 UPL
0 FAC
3 FACU
5 UPL
3 FACU
U FACU-
5 UPL

-5 [OBL]
-2 FACW-
0 IFACI
0 FAC
5 UPL

-2 FACW-
3 FACU
5 UPL
U FACU-
1 FAC-

COMMON NAME
BOX ELDER
BLACK MAPLE
NORWAY MAPLE
SUGAR MAPLE
YELLOW GIANT HYSSOP
SWAMP ACRIMONY
SOFT AGRIMONY
GARLIC MUSTARD
WILD LEEK
WOOD ANEMONE
TALL ANEMONE
CAT'S FOOT
INDIAN HEMP
COMMON BURDOCK
COMMON MILKWEED
SIDE-FLOWERING ASTER
DRUMMOND'S ASTER
YELLOW ROCKET
JAPANESE BARBERRY
RATTLESNAKE FERN
TALL BELLFLOWER
PENNSYLVANIA SEDGE
BITTERNUT HICKORY
SHAG8ARK HICKORY
MAPLE-LEAVED GOOSEFOOT
ENCHANTER'S NIGHTSHADE
BULL THISTLE
LILY-OF-THE-VALLEY
PALE DOGWOOD
GRAY DOGWOOD
AMERICAN HAZELNUT
COCKSPUR HAWTHORN
LARGE-SEEDED HAWTHORN
DOWNY HAWTHORN
FRAGILF FERN
WILD CARROT
SHOOTING STAR
ANNUAL FLEABANE



o F.UONYWUS ALATUS
U Eupatorium rugosum
1 F r a g a r i a virginiena
5 Fraxlnus americana
1 GaI Ium aparIne
5 CaI Ium tr I fIorum
U Geranium macula turn
0 Geum canadense
1 Geum laclniatum trichocarpum

-2 HESPERIS MATRONALIS
5 I r i s virginlca shrevei
0 Juncus tenuis
2 Junlperus v i r g l n i a n a crebra

-1 LEONURUS CARDIACA
U Lespedeza capitals
6 L i par Is I I I I f o l i a
7 L l p a r l s l o e s e i I i
6 Lobe I I a sp icata

-2 LONICERA HAACKII
7 Lonlcera prolifera
0 LONICERA X MINUTIFLORA
0 LONICERA XYLOSTEUM
-3 MELILOTUS ALBA
-2 MELILOTUS OFFICINAL IS
1 MYOSOTON AQUATICUM

-1 NEPETA CATARIA
10 Oenothera p i l o s e l l a
0 OxaIi s europaea
0 OxaI i s str icta
3 Pan I cum implicatum
2 Parthenocissus quinquefolia
0 Phalaris arundinacea
2 Phytolacca americana
5 PI lea pumi I a
1 PLANTAGO LANCEOLATA
5 Podophyllum peltatum
5 Polemoninm reptans
2 Populu* deitoldec
1 POTENT ILLA RECTA
U Potent!I la simplex
1 Prunus serotina
1 Prunus vtrginiana
7 Ptelea trffoliata
5 Pycnanthemum virginlanu*
2 Pyrus loensls
1 PYRUS HALUS
M Quercus alba
U Quercus ellipsoidal Is
U Quercus macroearpa
0 Ranunculus abortivus
6 Ranunculus fascicularlt
«» Ranunculus septentrional is
-3 RHAMNUS CATHARTICA
1 Rhus glabra
1 Rhus radlcans
7 Ribes amerlcanum

5 UPL
3 FACU
1 FAC-
3 FACU
3 FACU
2 FACU*
3 FACU
0 FAC

-3 FACW
UPL
OBL
FAC
FACU
UPL

3 FACU
U FACU-
-U FACW+
0 FAC
5 UPL
5 UPL

5 UPL
3 FACU
3 FACU
1 FAC-t-
1 FAC-

FAC-
FACU
FACU
FAC

1 FAC-
U FACW*

FAC-
FACW
FAC
FACU
FAC
FAC*
UPL
FACU-
FACU

1 FAC-
2 FACU+
FACW*
UPL
UPL
FACU
UPL

1 FAC-
U FACW-

FACU
FACW*
FACU
UPL
[FACU]
FACW

BURNING BUSH
WHITE SNAKEROOT
WILD STRAWBERRY
WHITE ASH
ANNUAL BEDSTRAW
SWEET-SCENTED BEDSTRAW
WILD GERANIUM
WHITE AVENS
ROUGH AVENS
DAME'S ROCKET
BLUE FLAG
ROADSIDE RUSH
RED CEDAR
MOTHERWORT
ROUND-HEADED BUSH CLOVER
PURPLE TWAYBLADE
GREEN TWAYBLADE
PALE SPIKED LOBELIA
AMUR HONEYSUCKLE
YELLOW HONEYSUCKLE
NCN
EUROPEAN FLY HONEYSUCKLE
WHITE SWEET CLOVER
YELLOW SWEET CLOVER
WATER CHICKWEED
CATNIP
PRAIRIE SUNDROPS
TALL WOOD SORREL
COMMON WOOD SORREL
COMMON WOOLY PANIC GRASS
VIRGINIA CREEPER
REED CANARY GRASS
POKEWEED
CLEARWEED
ENGLISH PLANTAIN
MAY APPLE
JACOB'S LADDER
COTTONWOOO
SULFUR CINQUEFOIL
COMMON CINQUEFOIL
WILD BLACK CHERRY
CHOKE CHERRY
WAFER ASH
COMMON MOUNTAIN M I N T
IOWA CRAB
APPLE
WHITE OAK
HILL'S OAK
BUR OAK
SMALL-FLOWERED BUTTERCUP
EARLY BUTTERCUP
SWAMP BUTTERCUP
COMMON BUCKTHORN
SMOOTH SUMAC
POISON IVY
WILD BLACK CURRANT



5 R / bes ml ssour i errse
5 Roripps i s l a n d i c a f e r n n i d i s n n
3 ROSA MOLT I FLORA
7 Rosa set Igera
2 Rubus occidental Is
1 RUMEX CRISPUS
2 Sa i i x di scoI or
1 5»I Ix Inter i or
0 SAL IX PURPUREA
1 Sambucus canadensis
2 Sanicula gregaria
2 Smllacina racemosa
5 S m i I a c l n a steIlata
3 SOLANUM DULCAMARA
1 So Ii dago a 11 i ss i ma
3 Soli dago gi gantea
5 Symplocarpus foetidus
: TARAXACUM OFFICINALE
4 Thallctrum dasycarpum
' Thaspium trifoIiaturn flavum
j TI Ii a amer i cana
• TrI I l i u m recurvatum
> Triosteum perfoliatum
Ulmus americana
Ulmus rubra
VERBASCUM BLATTARIA
VERBASCUM THAPSUS
Viburnum lentago
VIBURNUM OPULUS
Viburnum prunifoIiurn
VioI a fimbr i atula
V i o l a missouriensis
V i o l a papillonacea
V i o l a sororia
V i t i s r i p a r i a
Xanthoxylum americanum

5 UPL WILD GOOSEBERRY
-5 OBL MARSH CRESS
3 FACU MULT I FLORA ROSE
2 FACU+ ILLINOIS ROSE
5 UPL BLACK RASPBERRY

-1 FAC+ CURLY DOCK
-3 FACW PUSSY WILLOW
-5 OBL SANDBAR WILLOW
-3 FACW PURPLE WILLOW
U FACW- ELDERBERRY

-1 FAC+ CLUSTERED BLACK SNAKEROOT
3 FACU , FEATHERY FALSE SOLOMON'S SEAL
1 FAC- STARRY FALSE SOLOMON'S SEAL
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROD

-3 FACW LATE GOLDENROD
-5 OBL SKUNK CABBAGE
3 FACU COMMON DANDELION

-2 FACW- HAIRY PURPLE MEADOW RUE
5 UPL MEADOW PARSNIP
3 FACU AMERICAN LINDEN
J» FACU- RED TRILL I UM
5 UPL LATE HORSE GENTIAN

-2 FACW- AMERICAN ELM
0 FAC SLIPPERY ELM
I* FACU- MOTH MULLEIN
5 UPL COMMON MULLEIN

-1 FAC* NANNYBERRY
0 (FAC] EUROPEAN HIGHBUSH CRANBERRY
3 FACU BLACK HAW
-2 FACW- SAND VIOLET
-3 FACW MISSOURI VIOLET
0 FAC COMMON BLUE VIOLET
1 FAC- HAIRY WOOD VIOLET

-2 FACW- RIVERBANK GRAPE
5 UPL PRICKLY ASH



TE: CAMPGROUND MEADOW
•>ES: BLACKWELL
ME: JANUARY 198?
/ .

LE: A: \BI_\RLPro015.188

80 NATIVE TAXA
H48 W/Adventlves (shown in ALL CAPS)

2.21 NATIVE QUALITY
).92 W/Advent Ives
T .79 NATIVE INDEX
i. 18 W/Adventlves
1.5 NATIVE WETNESS
2.1 W/Adventlves

FACULTATIVE (-)

tTC SCIENTIF1C NAME
0 Acalypha rhomboidea
0 ACER CINNALA
0 Acer negundo
5 Acer nlgrum
0 Acer saccharlnum
1 ACHILLEA MILLEFOLIOM
2 Agrlmonia gryposepala
-2 AGROPYRON REPENS

1 AGROSTIS ALBA
0 Ambrosia a r t e m i s I i f o I i a el at I or
0 Ambrosia trfflda
2 Anemone virgin!ana
2 Apocynum sibiricum

-3 ARCTIUM LAPPA
-3 ARCTIUM MINUS
0 Ascleplas syriaca
1 Asclepias v e r t l c i l l a t a
U Aster novae-angiiae
1 Aster pilosus ,
2 Aster saglttifolI us drummondiI
1 BARBAREA VULGAR IS
1 BI dens frondosa

-1 BRASS ICA KABER PINNATIFIDA
-1 BROMUS INERMIS
0 BROMUS JAPONICUS
0 CAPSELLA BURSA-PASTORIS
1 Carex laxlflora
5 Carya ovata
i Catalpa tpeciosa
1 CHRYSANTHEMUM LEUCANTHEMUM PINNATIFIDUM
1 CICHORIUM INTYBUS
6 ClrsiuM a 111s sI mum
-3 CIRSIUM ARVENSE
2 Clrsiuia discolor
-3 CIRSIUM VULGARE
-3 CONVOLVULUS ARVENSIS
1 Convolvulus seplun
1 Cornus raceiaoca

N A T I V E NO.
Tree
Shrub
Vi ne
Fern
Forb
Crass
Sedge

ADVENT I VE
Tree
Shrub
Vine
Forb
Grass
Sedge

CofW WETNESS
3 FACU
5 UPL
-2 FACW-
5 UPL

-3 FACW
3 FACU
2 FACU+
3 FACU

-3 FACW
3 FACU

-1 FAC+
5 IUPL]

-1 FAC+
5 UPL
5 UPL
5 UPL
5 UPL

-3 FACW
U FACU*
3 I FACU]
0 FAC
-3 FACW
5 UPL
5 UPL
3 FACU
1 FAC-
0 FAC
3 FACU
3 FACU

* 5 UPL
5 UPL
5 UPL
3 FACU
5 UPL
4 FACU-
5 UPL
0 FAC
-2 FACW-

23
6
3
0

HO
3
2

7
U
1

uo
1U
0

COMMON NAME
THREE-SEEDED MERCURY
AMUR MAPLE
BOX ELDER
BLACK MAPLE
SILVER MAPLE
YARROW
TALL AGRIMONY
QUACK GRASS
REDTOP
COMMON RAGWEED
GIANT RAGWEED
TALL ANEMONE
INDIAN HEMP
GREAT BURDOCK
COMMON BURDOCK
COMMON MILKWEED
WHORLED MILKWEED
NEW ENGLAND ASTER
HAIRY ASTER
DRUMMOND'S ASTER
YELLOW ROCKET
COMMON BEGGAR'S TICKS
CHARLOCK
HUNGARIAN BROME
JAPANESE CHESS
SHEPHERD'S PURSE
WOOD SEDGE
SHACBARK HICKORY
HARDY CATALPA
OX-EYE DAISY
CHICORY
TALL THISTLE
FIELD THISTLE
PASTURE THISTLE
BULL THISTLE
FIELD BINDWEED
HEDGE BINDWEED
GRAY DOGWOOD

15.9
5.5
2.1
0.0

27.6
2. 1

U.8
2.8
0.7

27.6
9.7
0.0

-3
-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20



6 Cornus s t o l o n i f e r a
- 1 CORONILLA VARI A
5 Crataegus coccinee
1 Crataegus c r u s - g a l l i
2 Crataegus no IIi s
1 Crataegus punctata
1 DACTYL IS GLOMERATA
1 CAUCUS CAROTA
0 DIGITARIA ISCHAEMUH
l» Elywus vlrginiCUS
1 Erlgeron annuus
0 Erlgeron canadensis
0 Eupatorlum a l t i s s i m u m

-1 EUPHORBIA MACULATA
1 FESTUCA ELATIOR
1 Fragarla virgin!an»
5 Fraxlnus americana
7 F'axlnus pennsy I vani ca
2 F-sxinus pennsyIvanica subintegerrima
2 Ga .ra bienni s
0 Geum canadense

-1 GLECHOMA HEDERACEA
2 Hellanthus grosseserratus

- 1 HORDEUM JUBATUM
5 Juglans nlgra
0 Juncus tenuis
2 Juniperus virginlana crebra
2 Lactuca canadensis

-1 LACTUCA SCAR I OLA
-2 LONICERA MAACKI I
-3 LONICERS X BELLA
-2 LYCHNIS ALBA
0 MEDICAGO LUPULINA
-3 MELILOTUS ALBA
-2 MELILOTUS OFFICINALIS
M Honarda fistulosa .

-1 HORUS ALBA
0 Huhlenbergla schreberi
1 MYOSOTON AQUATICUH

-1 NEPETA CATARIA
1 Ocnothera biennis
0 OxaIi s str i eta
2 Pirthenocissut quinquefoli•

-3 PASTINACA SATIVA
0 Phalarlt arundlnacca
1 PHLEUM PRATENSE
1 Physalls tubglabrata
1 PLANTAGO LAHCEOLATA
0 PLANTAGO MAJOR
0 Plantago rugelfI
1 POA ANNUA
0 POA COMPRESSA
0 POA PRATENSIS
0 POLYGONUM AVICULARE
0 Polygonuw erectum
0 POPULUS ALBA

-3 FACW RED-OSIER DOGWOOD
5 UPL CROWN VETCH
5 UPL SCARLET HAWTHORN
0 FAC COCKSPUR HAWTHORN
-2 FACW- DOWNY HAWTHORN
5 UPL DOTTED HAWTHORN
3 FACU ORCHARD GRASS
5 UPL WILD CARROT
3 FACU SMOOTH CRAB GRASS

-2 FACW- VIRGINIA WILD RYE.
1 FAC- ANNUAL FLEABANE
1 FAC- HORSEWEED
3 FACU TALL BONESET
«4 FACU- NODDING SPURGE
U FACU- MEADOW FESCUE
1 FAC- WILD STRAWBERRY
3 FACU WHITE ASH

-3 TACW RED ASH
-3 FACW GREEN ASH
I* FACU- BIENNIAL GAURA
0 FAC WHITE AVENS
U FACU- GROUND IVY

-2 FACW- SAWTOOTH SUNFLOWER
-1 FAC+ SQUIRREL-TAIL CRASS
3 FACU BLACK WALNUT
0 FAC ROADSIDE RUSH
3 FACU RED CEDAR
2 FACU* WILD LETTUCE
0 FAC PRICKLY LETTUCE
5 UPL AMUR HONEYSUCKLE
5 UPL NCN
5 UPL WHITE CAMPION
1 FAC- BLACK MEDICK
3 FACU WHITE SWEET CLOVER
3 FACU YELLOW SWEET CLOVER
3 FACU WILD BERGAMOT
0 FAC WHITE MULBERRY
0 FAC NIMBLEWILL

-1 FAC+ WATER CHICKWEED
1 FAC- CATNIP
3 FACU COMMON EVENING PRIMROSE
3 FACU COMMON WOOD SORREL
1 FAC- V I R G I N I A CREEPER
5 UPL WILD PARSNIP

-X FACW* REED CANARY GRASS
3 FACU TIMOTHY
5 UPL TALL GROUND CHERRY
0 FAC ENGLISH PLANTAIN

-1 FAC* COMMON PLANTAIN
0 FAC RED-STALKED PLANTAIN
1 FAC- ANNUAL BLUE GRASS
2 FACU* CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS
1 FAC- COMMON KNOTWEED
3 FACU ERECT KNOTWEED

WHITE POPLAR



2 Popu I us de I to I des
1 P O T E N T I L L A RECTA
ti Potent! I la simplex
0 Prunella vulgarls lanceolata
5 Prunus amerlcana
1 Prunus serot I na
2 Pyrus I oens i s
1 PYRUS MALUS
U Quercus e I ! i pso i da I ! s
U Quercus macrocarpa
-3 RHAMNUS CATHARTICA
-3 RHAMNUS FRANGULA
1 Rhus glabra
1 Rhus radicsns
3 Rhus typhlna

-3 ROB IN I A PSEUDO- ACACIA
3 ROSA MULT I FLORA
7 Rosa setigera
2 Rubus occidental is
1 Rudbeckla hlrta
3 Rudbeck i a tr i I obi
1 RUMEX CRISPUS
1 Sa I Ix I nter lor
1 Sambucus csnadensls
14 Sclrpus atrovirens
0 SETARIA GLAUCA
1 SETARIA V I R I D I S
2 Sfflllaclna racemosa
2 SOLANUM CAROLINENSE
3 SOLANUM niJLCAMARA
1 Sol I dago a 1 1 1 ss Ima
U S o l i dago nem o r a l i s
U Sol I dago r i gi da
0 SONCHUS OLERACEUS
2 SONCHUS ULIGINOSUS
0 TARAXACUM OF F I C I N A L E
3 Teucriun canadense
0 THLASP I ARVENSE
1 TRACOPOCON MAJOR
1 TRACOPOGON PRATENSIS
1 TR I FOLIUM HYBRIOUM
1 TR I FOLIUM PRATENSE
1 TRIFOLIUM REPENS
3 Ulnus americana
1 ULMUS PUMILA
i» UIMUS rubra
1 VERBASCUM BL ATTAR I A
1 VERBASCUM THAPSU3
5 Verbena u r t i c l f o l !•
: VIBURNUM OPULUS
-i VI bur nun p r u n l f o l i u m
5 Viburnu* r af I netqui anu«
D
4

V i o l a papllionacea
V! tls r l p a r l a

-1 FAC* CCTTONWOOO
5 UPL SULFUR CINOUEFOIL
U FACU- COMMON CINQUEFOIL
0 FAC SELF HEAL
5 UPL WILD PLUM
3 FACU WILD BLACK CHERRY
5 UPL IOWA CRAB
5 UPL APPLE
5 UPL HILL'S OAK
1 FAC- BUR OAK
3 FACU COMMON BUCKTHORN

-1 FAC* GLOSSY BUCKTHORN
5 UPL SMOOTH SUMAC
3 IFACU] POISON IVY
5 UPL STAGHORN SUMAC
It FACU- BLACK LOCUST
3 FACU MULT I FLORA ROSE
2 FACU* ILLINOIS ROSE
5 UPL BLACK RASPBERRY
3 FACU BLACK-EYED SUSAN
1 FAC- BROWN-EYED SUSAN

-1 FAC* CURLY DOCK
-5 OBL SANDBAR WILLOW

<l FACW- ELDERBERRY
-5 OBL DARK GREEN RUSH
0 FAC YELLOW FOXTAIL
5 UPL GREEN FOXTAIL
3 FACU FEATHERY FALSE SOLOMON'S SEAL
U FACU- HORSE NETTLE
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLOENROO
5 UPL OLD-FIELD GOLDENROD
U FACU- STIFF GOLDENROO
3 FACU STORE-FRONT SOW THISTLE
1 FAC- COMMON SOW THISTLE
3 FACU COMMON DANDELION

-2 FACW- WOOD SAGE
5 IUPL] PENNY CRESS
5 UPL SAND GOAT'S BEARD
5 UPL COMMON GOAT'S BEARD
1 FAC- ALSIKE CLOVER
2 FACU+ RED CLOVER
2 FACU* WHITE CLOVER
-2 FACW- AMERICAN ELM
5 UPL SIBERIAN ELM
0 FAC SLIPPERY ELM
U FACU- MOTH MULLEIN
5 UPL COMMON MULLEIN

-1 FAC* WHITE VERVAIN
0 (FAC) EUROPEAN HIGHBUSH CRANBERRY
3 FACU BLACK HAW
5 UPL DOWNY ARROW-WOOD
0 FAC COMMON BLUE VIOLET
-2 FACW- RIVERBANK GRAPE



TE: MACK ROAD MARSH

ES: BLACKWELL
TE: OCTOBER 1987

LE: A:\BL\RLPF0009.188

201 NATIVE TAXA
35U W/Adventlves (shown in ALL CAPS)
.80 NATIVE QUALITY
.87 W/Adventlves
.82 NATIVE INDEX
.7U W/Adventlves
2.0 NATIVE WETNESS
1.3 W/Adventlves

FAC. WETLAND (-)

NAT IVE
Tree
Shrub
Vi ne
Tern
Forb
Crass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.

15
1*4
3
1

128
13
26

6
6
1

32
7
0

6.0
5.6
1.2
o.u
50.8
5.2
10.3

2.U
O.U
12.7
2.8
0.0

-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20

fC SCIENTIF1C NAME
0 Acalypha rhomboidea
0 Acer negundo
0 Acer saccharinum
1 ACHILLEA MILLEFOLIUM
0 Acnlda a 111ss ima
7 Accrue calamus
5 Act Inoweris a I te r n i f o l i a
2 Agrlmonia gryposepala
8 Agrlmonii parviftora
-2 AGROPYRON REPENS
1 ACROSTIS ALBA
6 Agrostls alba palustris
U Alisma subcordatiMi
U AIIsma trIvlale

-3 ALL I ARIA OFFICINALIS
1 A l i i urn canadense
6 Al Mum cernuum
2 ALNUS GLUTINOSA
0 ALOPECURUS CAROL INI ANUS
0 Aaibrosia arteml *ii fol i a elatlor
0 Aaibrosia trifida
U Anemone canadensis
2 AneBone virgin!ana
5 Angelica atropurpurea
6 Apios americana
U Apocynun cannablnua
2 Apocynuai s I b i r i cuai

-3 ARCTIUM MINUS
0 ARTEMIS IA BIENNIS
U A s c l e p i a s Incarnata
0 Ate IepI as tyrlaca
1 ASPARAGUS OFFICINAL IS
U Aster novae-angliae
1 Aster pilosus
6 Aster punlceus
5 Aster pun I ecus f I ranis
2 Aster saglttlfollus druwoondlI
3 Aster «IBP Iex

CofW WETNESS
3 FACU

-2 FACW-
-3 FACW
3 FACU

-5 OBL
-5 OBL
-3 FACW
2 FACU*-

-1 FAC+
3 FACU

-3 FACW
-3 FACW
-5 OBL
-5 OBL
0 FAC
3 FACU
5 UPL

-Z FACW-
-3 FACW
3 FACU

-1 FAC+
-3 FACW
5 IUPL)
-5 OBL
-3 FACW
0 FAC

-1 FAC*
5 UPL
-2 FACW-
-5-OBL
5 UPL
3 FACU

-3 FACW
U FACU*
-5 OBL
-5 lOBLJ
3 1FACUJ
-5 IOBL]

COMMON NAME
THREE-SEEDED MERCURY
BOX ELDER
SILVER MAPLE
YARROW
WATER HEMP
SWEET FLAG
WINCSTEM
TALL AGRIMONY
SWAMP AGRIMONY
QUACK GRASS
REDTOP
CREEPING BENT
COMMON WATER PLANTAIN '
LARGE-FLOWERED WATER PLANTAIN
GARLIC MUSTARD
WILD ONION
NODDING WILD ONION
EUROPEAN ALDER
ANNUAL FOXTAIL
COMMON RAGWEED
GIANT RAGWEED
MEADOW ANEMONE
TALL ANEMONE
GREAT ANGELICA
GROUND NUT
INDIAN HEMP
INDIAN HEMP
COMMON BURDOCK
BIENNIAL WORMWOOD
SWAMP MILKWEED
COMMON MILKWEED
ASPARAGUS
NEW ENGLAND ASTER
HAIRY ASTER
SWAMP ASTER
SMOOTH SWAMP ASTER
ORUMMOND'S ASTER
PANICLED ASTER



0 ATRIPLEX PATULA
1 BARBAREA VULGAR IS

-2 BERBERIS THUNBERGII
5 BI dens cernua
5 BI dens comosa
1 Bidens frondos*
1 Bidens vuigata
2 BoehmerI a cyllndrica
3 BoehmerI a cyllndrica drummondiana

-1 BRASS ICA NIGRA
3 CaIamagrostis canadensis
5 Caltha paiustrls
7 Campanula apart no ides
5 Cardamlne butbosa
2 Carex amphibola turgIda
7 Carex annectens xanthocarpa
3 Carex bebbli
10 Carex bi ckne Mi!
3 Csrex brevier
U Carex cr i state)la
10 Carex festucacea
5 Carex granularis
6 Carex haydeni j
U Carex hystricina
U Carex lanuglnosa
1 Carex laxiflora
5 Carex nornaIi s
2 Carex stipata
5 Carex stricta
8 Carex suberecta
9 Carex tetanica
10 Carex trichocarpa
2 Carex vulpinoidea
1 CERASTIUM VULGATUM
6 Chelone glabra
1 CHENOPOOIUM ALBUM
1 CHRYSANTHEMUM LEUCANTHEMUM PINNATIFIDUM
6 Cicuta naculata
5 Cinna arundinacea

-3 CIRSIUM ARVENSE
2 C i r s i u n discolor

-3 CIRSIUM VULGARE
1 Convolvulus sepluai
5 Cornus obii qua
1 Cornus racemesa
6 Cornus stolonlfera
1 Crataegus crus-galll
2 Crataegus no)I is
1 Crataegus punctata
0 Cryptotaenia canadensis
1 Cyperus strlgosus
1 DACTYL IS GLOMERATA
1 DAUCUS CAROTA
0 Echlnochloa crusgalli
5 Echinocystls lobata
5 Eleocharls obtusa

-2 FACW- COMMON ORACH
0 FAC YELLOW ROCKET
U FACU- JAPANESE BARBERRY

-5 OBL NODDING BUR MARIGOLD
-3 FACW SWAMP TICKSEED
-3 FACW COMMON BEGGAR'S TICKS
-3 FACW TALL BEGGAR'S TICKS
-5 OBL FALSE NETTLE
-5 OBL FALSE NETTLE
5 UPL BLACK MUSTARD
-5 OBL BLUE JOINT GRASS
-5 OBL MARSH MARIGOLD
-5 OBL MARSH BELLFLOWER
-5 OBL BULBOUS CRESS
5 UPL GRAY SEDGE

-3 FACW FALSE FOX SEDGE
-5 OBL BEBB'S SEDGE
1 FAC- PRAIRIE SEDGE
0 FAC FIELD SEDGE

-U FACW+ ROSETTE SEDGE
0 FAC FESCUE SEDGE

-l» FACW* PALE FIELD SEDGE
-5 OBL LONG-SCALED MEADOW SEDGE
-5 OBL BOTTLEBRUSH SEDGE
-5 OBL WOOLLY SEDGE
0 FAC WOOD SEDGE

-3 FACW SCALE WOOD SEDGE
-5 OBL SOFT SEDGE
-5 OBL MEADOW SEDGE
-S OBL POINTED FEN SEDGE
-3 FACW RUNNING PRAIRIE SEDGE
-5 OBL HAIRY-FRUITED SEDGE
-5 OBL FOX SEDGE
3 FACU MOUSE-EAR CHICKWEED

-5 OBL TURTLEHEAD
1 FAC- LAMB'S QUARTERS
5 UPL OX-EYE DAISY
-5 OBL WATER HEMLOCK
-3 FACW COMMON WOOD REED
3 FACU FIELD THISTLE
5 UPL PASTURE THISTLE
14 FACU- BULL THISTLE
0 FAC HEDGE BINDWEED
-5 (OBL] PALE DOGWOOD
-2 FACW- GRAY DOGWOOD
-3 FACW RED-OSIER DOGWOOD
0 FAC COCKSPUR HAWTHORN
-2 FACW- DOWNY HAWTHORN
5 UPL DOTTED HAWTHORN
0 FAC HONEWORT
-3 FACW COMMON SHORELINE SEDGE
3 FACU ORCHARD GRASS
5 UPL WILD C/«»ROT

-3 FACW BARNYARD CRASS
-2 FACW- WILD CUCUMBER
-5 OBL BLUNT SPIKE RUSH



5 Eleocharls palustMs major
ti E lytnus v i r g i n ! ens
3 EpMobium coloratum
0 Egulsetum ervense
5 Eragrostis hypnoides
1 Er i geron annuus
U Erigeron p h i l a d e I phicus
0 Eupatorlum a l t l s s i m u m
5 Eupatorlum maculaturn
6 Eupator I urn perfoI Iatum
U EupatorIum 'rugosum
1 Eupatorium serotlnum
1 Fragarla v i r g i n i a n a
7 Fraxinus pennsyI vanica
2 Fraxinus pennsyIvanica subintegerrima
1 GaI Ium aparIne
5 GaI turn obtusum
5 G a I i um tr i florum
2 Gaura biennis
7 Gentiana andrewsii
7 Gerardia tenulfolia
0 Geum canadense
1 Geum laciniatum trichocarpum

-1 GLECHOMA HEDERACEA
U Glyceria strlata
0 Hackelia v i r g i n i a n a
5 He I en Ium autumns Ie
2 Helianthus grosseserratus
5 Helianthus hirsutus
3 Helianthus tuberosus

-1 HEHEROCALLIS FULVA
- 1 HOROEUM JUBATUM
3 Impatlens capensls
0 IRIS PSEUDACORUS
5 I r i s virginica shrevei
U Juncus dud ley!
6 Juncus nodosus
0 Juncus tenuis
U Juncus torreyl
2 Lactuca canadensls
6 Lathyrus palustris myrtifoIius
5 Leersia oryzoides
5 Lemna Minor

-1 LEONURUS CARDIACA
6 Lobe I ia s l p h l 11 tic*.
6 L o b e l i a spicata

-3 LONICERA X MUENOCNI ENS IS
0 LONICERA X XYLOSTEOIDES
-2 LYCHNIS ALBA
5 Lycopus awerlcanut
6 Lycopus unlflorus
U Lysl»achla clIitta
9 Lyslnachla thyrsi flora
7 Lythrum alatuai
0 HEOICAGO LUPULINA
-3 HELILOTUS ALBA

-5 OBU
-2 FACW-
-5 OBL
0 FAC
OBL
FAC-
FACW
FACU
OBL
I OBL]
FACU
FAC +
F AC-

'S FACW
-3 FACW

FACU
[OBL]
FACU+
FACU-

-3 FACW
-3 FACW
0 FAC
-3 FACW

3
-5
2
14

t| FACU-
OBL
FAC-
FACW+
FACW-
UPL

0 FAC
UPL
FAC+
FACW

-5 OBL
-5 OBL
0 FAC
-5 OBL
0 FAC

-3 FACW
2 FACU+
-5 IOBL]
-5 OBL
-5 OBL
5 UPL

-Jl FACW*
0 FAC

UPL
UPL
UPL

-5 OBL
-5 OBL
-3 FACW
-5 OBL
-5 OBL
1 FAC-
3 FACU

5
5
5

V I R G I N I A WILD RYE
CINNAMON WILLOW HERB
HORSETAIL
CREEPING LOVE GRASS
ANNUAL FLEABANE
HARSH FLEABANE
TALL BONESET
SPOTTED JOE PYE WEED
COMMON BONESET
WHITE SNAKEROOT
LATE BONESET
WILD STRAWBERRY
RED ASH
GREEN ASH
ANNUAL BEDSTRAW
WILD MADDER
SWEET-SCENTED BEDSTRAW
BIENNIAL GAURA
CLOSED GENTIAN
SLENDER FALSE FOXGLOVE
WHITE AVENS
ROUGH AVENS
GROUND IVY
FOWL MANNA GRASS
STICKSEED
SNEEZEWEED
SAWTOOTH SUNFLOWER
OBLONG SUNFLOWER
JERUSALEM ARTICHOKE
ORANGE DAY LILY
SQUIRREL-TAIL GRASS
ORANGE JEWELWEED
YELLOW IRIS
BLUE FLAG
DUDLEY'S RUSH
JOINT RUSH
ROADSIDE RUSH
TORREY'S RUSH
WILD LETTUCE
MARSH VETCHLING
RICE CUT CRASS
SMALL DUCKWEED
MOTHERWORT
GREAT BLUE LOBELIA
PALE SPIKED LOBELIA
COMMON BUSH HONEYSUCKLE

WHITE CAMPION
COMMON WATER HOREHOUND
NORTHERN BUGLE WEED
FRINGED LOOSESTRIFE
TUFTED LOOSESTRIFE
WINGED LOOSESTRIFE
BLACK MEDICX
WHITE SWEET CLOVER



-2 MELILOTUS O F F I C I N A L I S
5 Menthn arvensis vMiosa
6 Mi muI us rIngens
ii Monarda fistulosa

- 1 MORUS ALBA
5 MuhIenbergia mexicana
1 MYOSOTON AQUATICUM
1 Oenothera b i e n n l s

10 Oenothera p i l o s e l l a
0 Panlcum dlchotomlfIorum

-3 PASTINACA SATIVA
7 Pedlcularls lanreolata
5 Penthorum sedoides
0 P h a l a r i s arundinacea
7 P i lea fontane
5 P i lea pumiI a
0 POA COMPRESSA
0 POA PRATENSIS
5 P-'ygonuin amphibium stipulaceum
5 Po gonum coccineum
0 Polygonum erectum
2 Polygonum hydropiper
0 Polygonum lapathifoIiurn
0 Polygonum pensyIvanicum I aevigttum
0 POLYGONUM PERSICARIA
6 Polygonum punctatun
2 Polygonum scandens
0 POPULUS ALBA
2 Popuius del to ides
0 Potent! I la norvegica
1 POTENTILLA RECTA
U PotentiI la s imp lex
0 Prunella vuI garis lanceoiata
1 Prunus serotina
5 Pycnanthemum virginianum
2 Pyrus ioensis
1 PYRUS MALUS
U Ouercus macrocarpe
6 Ranunculus sceleratus
U Ranunculus septentrionaI is

-3 RHAMNUS CATHARTICA
-3 RHAMNUS FRANGULA
1 Rhus glsbra
7 Ribes americanu*
5 Ribes nittouriens*
5 RorIppa isinndica fernaldlana
5 Rosa blanda

-3 ROSA MULT I FLORA
7 Rosa setlgera
2 Rubus occidental is
3 Rudbeckia I acini at*
2 Rumex altissimc*

-1 RUMEX CRISPUS
U Sag!ttarla l a t i f o l i a
0 SALIX ALBA
2 SalIx discolor

3 TACU YELLOW SWEET CLOVER
-3 FACW WILD MINT
-5 OBL MONKEY FLOWER
3 FACU WILD BERGAMOT
0 FAC WHITE MULBERRY

-3 FACW LEAFY SATIN GRASS
-1 FAC+ WATER CHICKWEED
3 FACU COMMON EVENING PRIMROSE
1 FAC- PRAIRIE SUNDROPS

-2 FACW- KNEE GRASS
5 UPL WILD PARSNIP

-U FACW+ SWAMP BETONY
-5 OBL DITCH STONECROP
-U FACW+ REED CANARY GRASS
-3 FACW BOG CLEARWEED
-3 FACW CLEARWEED
2 FACU+ CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS

-5 OBL WATER KNOTWEED
-5 OBL WATER HEARTSEASE
3 FACU ERECT KNOTWEED
0 |FAC) WATER PEPPER

-14 FACW+ HEARTSEASE
-H FACW+ PENNSYLVANIA KNOTWEED
-3 FACW LADY'S THUMB
-5 OBL SMARTWEED
0 FAC CLIMBING FALSE BUCKWHEAT

WHITE POPLAR
-1 FAC* COTTONWOOD
0 FAC NORWAY CINQUEFOIL
5 UPL SULFUR CINQUEFOIL
U FACU- COMMON CINQUEFOIL
0 FAC SELF HEAL
3 FACU WILD BLACK CHERRY

-U FACW+ COMMON MOUNTAIN MINT
5 UPL IOWA CRAB
5 UPL APPLE
1 FAC- BUR OAK

-5 OBL CURSED BUTTERCUP
-U FACW+ SWAMP BUTTERCUP
3 FACU COMMON BUCKTHORN

-1 FAC+ GLOSSY BUCKTHORN
5 UPL SMOOTH SUMAC

-3 FACW WILD BLACK CURRANT
5 UPL WILD GOOSEBERRY

-5 OBL MARSH CRESS
3 FACU EARLY WILD ROSE
3 FACU MULT I FLORA ROSE
2 FACU+ ILLINOIS ROSE
5 UPL BLACK RASPBERRY

-U FACW* WILD GOLDEN GLOW
U FACW- PALE DOCK

-1 FAC* CURLY DOCK
-5 OBL COMMON ARROWHEAD
-3 FACW WHITE WILLOW
-3 FACW PUSSY WILLOW



o SAL ix f RAG I!, i s
1 S aIi x Inter I or
U So Ii x nigru
5 S « I i x ri gi da
1 Sambucus cxnadensls
U Sclrpus atrovirens
6 Scirpus f l u v i a t i l i s
U Sci rpus I Ineatus
5 Scirpus v a i l d u s creber
5 Scute I I a r i a epI I o b i i f o I i a
5 Scute I I aria later if lor*
7 Slsyrinchium albidtim
7 Slum suave
-3 SOLANUM DULCAMARA
1 Soli dago a Iti ss ima
3 Solidago gigantea
3 Solidago gramlniTo I i a n u t t a l l i i
5 Solidago gymnospermoides

-1 SONCHUS ASPER
6 Sparganium eurycarpum
5 Spartina pectlnata
U SphenophoIis intermedia
5 Stachys palustris homotricha
5 Stachys tenuifolia hispid*
S S t e l I a r i a longi foli a
0 TARAXACUM OFFICINALE
3 Teucrium canadense
3 Teucrium occidentate
U Thalictrum dasycarpum
5 Thalictrum dasycarpum hypoglaucum
2 Tradescantla ohiensi*
0 TYPHA ANGUSTIFOLIA
1 Typha lati f o l i a
3 Ulffliis amerlcana
U Ulmus rubra
2 Urtica procera
0 VACERIANA OFFICINAL IS
1 VERBASCUM BLATTARIA
ti Verbena hastata
5 Verbena urtlclfolla
5 Vernonla Tasciculata
5 Viburnum lentago
0 VIBURNUM OPULUS
5 Viburnum rafinesqnianum
2 Viola afflni*
6 Viola cucullata
n Viols papillonacea
U VI tic riparla

-1 FAC+ CRACK WILLOW
-5 08L SANDBAR WILLOW
-5 OBL BLACK WILLOW
-U FACW+ HEART-LEAVED WILLOW
U FACW- ELDERBERRY

-5 OBL DARK GREEN RUSH
-5 OBL RIVER BULRUSH
-5 OBL RED BULRUSH
-5 OBL GREAT BULRUSH
-5 OBL MARSH SKULLCAP
-5 OBL MAD-DOG SKULLCAP
3 FACU COMMON BLUE-EYED GRASS

-5 OBL WATER PARSNIP
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL COLDENROD

-3 FACW LATE GOLDENROD
-2 FACW- GRASS-LEAVED GOLDENROO
-1 FAC* SAND COLDENROD
0 FAC SPINY SOW THISTLE
-5 OBL COMMON BUR REED
-U FACW+ PRAIRIE CORD GRASS
0 FAC SLENDER WEDGE CRASS
-5 OBL WOUNDWORT
-5 IOBL] ROUGH HEDGE NETTLE
-<4 FACW+ STITCHWORT
3 FACU COMMON DANDELION

-2 FACV- WOOD SAGE
-2 FACW- WOOD SAGE
-2 FACW- HAIRY PURPLE MEADOW RUE
-2 FACW- SMOOTH PURPLE MEADOW RUE
2 FACU+ COMMON SPIDERWORT

-5 OBL NARROW-LEAVED CAT-TAIL
-5 OBL BROAD-LEAVED CAT-TAIL
-2 FACW- AMERICAN ELM
0 FAC SLIPPERY ELM

-1 FAC* TALL NETTLE
-U [FACW+] GARDEN HELIOTROPE
U FACU- MOTH MULLEIN

-U FACW* BLUE VERVAIN
-1 FAC* WHITE VERVAIN
-3 FACW COMMON IRONWEED
-1 FAC* NANNYBERRY
0 (FAC) EUROPEAN HIGHBUSH CRANBERRY
5 UPL DOWNY ARROW-WOOD

-3 FACW LE CONTE'S VIOLET
-5 OBL HOODED VIOLET
0 FAC COMMON BLUE VIOLET

-2 FACW- RIVERBANK GRAPE
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111 NATIVE TAXA
159 W/AdventIves (shown in ALL CAPS)
.68 NATIVE QUALITY
.72 W/AdventIves
. 19 NATIVE INDEX
.73 W/Advent!ves
1 . 1 NATIVE WETNESS
1 .5 W/Adventives

FACULTATIVE (-)

TC SCIENTIF1C NAME
0 Acalypha rhomboidea
0 Acer negundo

NAT 1 VE
Tree
.Shrub
Vine
Fern
Forb
Grass
Sedge

ADVENTIVE
Tree
Shrub
Vine
Forb
Crass
Sedge

NO .
21
10
7
0
62
7
3

2
U
1

29
11
0

-3

CofW WETNESS
3 FACU

-2 FACW-
FACW

3 FACU
3 FACU
2 FACU*
3 FACU
3 FACW
0 FAC
3 FACU
3 FACU
1 FAC*
5 [UPL]

0 Acer saccharlnum
5 Acer saccharum
1 ACHILLEA MILLEFOLIUM
2 Agrlmonla gryposepala

-2 AGROPYRON REPENS
1 AGROSTIS ALBA

-3 A L L I A R I A OFFICINALIS
1 AlI I urn canadense
0 Ambrosia a r t e m l s i i f o I i a elatlor >
0 Ambrosia trifida
2 Anemone v i r g i n i a n a
U Apocynum cannabinum 0 FAC
2 Apocynum s i b i r l c u m -1 FAC*
U Ascleplas Incarnata -5 OBL
0 Asclepias syrlaca
1 Ascleplas v e r t i c i l l a t a
1 ASPARAGUS OFFICINALIS
U Aster novae-engI Iae
1 Aster pilosus
2 Aster sagittifollus drummondll
3 Aster simplex
1 BARBAREA VULGAR IS

-2 BERBERIS THUNBERGII
0 BROMUS TECTORUM
2 Campanula amerlcana
1 Carex laxlflora
2 Carex stlpata
7 Carya cord I for ail a
5 Carya ovata
8 Ceanothus anerlcanus
6 Celactrus scanden*
1 CERASTIUM VULGATUH 3 FACU
1 CHRYSANTHEMUM LEUCANTHEMUM PINNATIFIDUM 5 UPL
0 Clrcaea quadrltulcata canadensi* 3 FACU
2 Clrsluw discolor 5 UPL
-3 CIRSIUM VULGARE 4 FACU-

5 UPL
5 UPL
3 FACU

-3 FACW
U FACU*
3 [FACUJ

-5 (06LJ
0 FAC
U FACU-
5 UPL
0 FAC
0 FAC
-5 OBL
0 FAC
3 FACU
5 UPL
3 FACU

COMMON NAME
THREE-SEEDED MERCURY
BOX ELDER
SILVER MAPLE
SUGAR MAPLE
YARROW
TALL AGRIMONY
QUACK GRASS
REDTOP
GARLIC MUSTARD
WILD ONION
COMMON RAGWEED
GIANT RAGWEED
TALL ANEMONE
INDIAN HEMP
INDIAN HEMP
SWAMP MILKWEED
COMMON MILKWEED
WHORLED MILKWEED
ASPARAGUS
NEW ENGLAND ASTER
HAIRY ASTER
DRUMMONO'S ASTER
PANICLED ASTER
YELLOW ROCKET
JAPANESE BARBERRY
DOWNY BROME
TALL BELLFLOWER
WOOD SEDGE
SOFT SEDGE
BITTERNUT HICKORY
SHAG8ARK HICKORY
NEW JERSEY TEA
CLIMBING BITTERSWEET
MOUSE-EAR CHICKWEED
OX-EYE DAISY
ENCHANTER'S NIGHTSHADE
PASTURE THISTLE
BULL THISTLE

13 .U
6.U
14.5

0.0
39.5
U.5
1.9

1.3
2.5
0.6
18.5
7.0
0.0

-2
- i
0
1
2
3
U
5
6
7
6
9
10
15
20



3 CONVALLARIA MAJALIS
1 Convolvulus sepium
1 Cornus racemosa
6 Cornus stolonlfera
1 Crataegus crus-galli
2 Crgtaegus mo IIi s
i Crataegus punctata
1 DACTYL IS GLOMERATA
1 CAUCUS CAROTA
6 Desmodium cuspidatum longifol
0 DIGITARIA ISCHAEMUM
0 Echlnochloa c r u s g a i l l
3 E p l l o b l u m coI oraturn
0 ERAGROSTIS POAEOIDES
1 Erlgeron annuus
0 Erigeron canadensis
14 Erigeron phi I ade Iphi cus
0 Euoatorium altissimum
U EL- Jtorium rugosum
1 FE: 'JCA ELATIOR
5 Festuca obtusa
1 Fragaria V i r g i n i a n s
5 Fraxlnus americana
1 GaI I urn aparIne
5 GaI Ium tririorum
0 Geum canadense
1 Geum lacinlatum trichocarpum
0 Hackelia vlrginiana
U Hypericum punctatum
5 Juglans nigra
U Juncus dudleyl
0 Juncus tenuis
ii Juncus torreyl
2 Lactuca canadensis
1 LACTUCA SCAR I OLA
1 LEONURHS CARDIACA
7 LI par i s loeseIi i
2 LONICERA HAACXI I
3 LONICERS X BELLA
2 LYCHNIS ALBA
0 MATRICAR I A HATRI CAR IOIOES
0 MEDICAGO LUPULINA
3 MELILOTUS ALBA
2 MELILOTUS OFFICINAL IS
6 Men!sperwum canad«ns*
U Monarda fistulos*
1 MORUS ALBA
0 Muhlenbergla schr«b«rl
1 HYOSOTON AQUATICUM
1 NEPETA CATARIA
1 Oenothera biennlt
0 OxalIs strlcta
3 Pan!cum i*plIcatua
2 Parthenoclssus quinquefolla
3 PASTINACA SATIVA
0 Phalarls arundlnacea

5 UPL LILY-OF-THE-VALLEY
0 FAC HEDGE BINDWEED
-2 FACW- GRAY DOGWOOD
-3 FACW RED-OSIER DOGWOOD
0 FAC COCKSPUR HAWTHORN
-2 FACW- DOWNY HAWTHORN
5 UPL DOTTED HAWTHORN
3 FACU ORCHARD GRASS
5 UPL WILD CARROT
5 UPL ROUGH BRACTED TICK TREFOIL
3 FACU SMOOTH CRAB GRASS

-3 FACW BARNYARD GRASS
-5 OBL CINNAMON WILLOW HERB
5 UPL LOW LOVE GRASS
1 FAC- ANNUAL FLEABANE
1 FAC- HORSEWEED

-3 FACW MARSH FLEABANE
3 FACU TALL BONESET
3 FACU WHITE SNAKEROOT
14 FACU- MEADOW FESCUE
2 FACU+ NODDING FESCUE
1 FAC- WILD STRAWBERRY
3 FACU WHITE ASH
3 FACU ANNUAL BEDSTRAW
2 FACU* SWEET-SCENTED BEDSTRAW
0 FAC WHITE AVENS
-3 FACW ROUGH AVENS
1 FAC- STICKSEED

-1 FAC* SPOTTED ST. JOHN'S WORT
3 FACU BLACK WALNUT
0 FAC DUDLEY'S RUSH
0 FAC ROADSIDE RUSH
-3 FACW TORREY'S RUSH
2 FACU* WILD LETTUCE
0 FAC PRICKLY LETTUCE
5 UPL MOTHERWORT

-U FACW* GREEN TWAYBLADE
5 UPL AMUR HONEYSUCKLE
5 UPL NCN
5 UPL WHITE CAMPION
3 FACU PINEAPPLE WEED
1 FAC- BLACK MEDICK
3 FACU WHITE SWEET CLOVER
3 FACU YELLOW SWEET CLOVER

-1 FAC* MOONSEED
3 FACU WILD BERGAMOT
0 FAC WHITE MULBERRY
0 FAC NIMBLEWILL -

-1 FAC* WATER CHICKWEED
1 FAC- CATNIP
3 FACU COMMON EVENING PRIMROSE
3 FACU COMMON WOOD SORREL
0 FAC COMMON WOOLY PANIC CRASS
1 FAC- V I R G I N I A CREEPER
$ UPL WILD PARSNIP

-U FACW* REED CANARY GRASS



1 PHLEUM PRATENSE
3 Physelis heterophylla
1 Physalls subglahrnta
0 PIantago rugeI I i
0 POA COMPRESSA
0 POA PRATENSIS
3 Polygonatum c a n a I i c u I a turn
0 Polygonum I apathifoIiurn
0 Polygonum pensyI van I cum laevigatum
2 Polygonum scandens
2 Populus deltoides
1 POTENTILLA RECTA
U Potent!I I a simplex
0 Prunella vulgar is lanceolata
5 Prunus amerleans
1 Prunus serotina
\ Prunus v i r g i n i a n a
2 Pyrus i oens i s
U Quercus alba
U Quercus e l i i p s o i d a M s
U Quercus macrocarpa
6 Quercus velutina
0 Ranunculus abortlvus
1 Rhus glabra
1 Rhus radicans
5 Ribes missouriense

-3 ROSA MULT I FLORA
7 Rosa setlgera
3 Rubus a Ilegheniensis
2 Rubus occidental is

-1 RUMEX CRISPUS
1 Sambucus canadensis
U Scirpus atrovlrens
d Scrophularia wari I and lea
0 SETARIA GLAUCA
2 Smilacina racemosa
5 Smi Iaclna stellata
U Smilax lasloneura

-3 SOLANUH DULCAMARA
1 Sol I dago a Iti ssl«a
3 So I I dago graminifolla n u t t a l l i l
5 Soli dago missourlensis fisciculata
0 SONCHUS OLERACEUS
5 Sorghastrum nutant
5 Spartina pectinata
0 TARAXACUM OFFICIHALE
3 Teucr i UP canad«n*«
5 TIM* a*«rIcana
1 TRAGOPOGON MAJOR
1 TRI FOLIUM PRATENSE
5 Trlosteun aurantlacu*
5 TriosteuM perfollatu*
0 TYPHA ANGUSTIFOLIA
1 Typha latlfol la

-1 ULMUS PUMILA
U UIMU* rubra

3 FACU TIMOTHY
5 UPL CLAMMY GROUND CHERRY
5 UPL TALL GROUND CHERRY
0 FAC RED-STALKED PLANTAIN
2 FACU+ CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS
3 FACU SMOOTH SOLOMON'S SEAL

-U FACW+ HEARTSEASE
-U FACW+ PENNSYLVANIA KNOTWEED
0 FAC CLIMBING FALSE BUCKWHEAT

-1 FAC+ COTTONWOOO
5 UPL SULFUR CINQUEFOIL
H FACU- COMMON CINQUEFOIL
0 FAC SELF HEAL
5 UPL WILD PLUM
3 FACU WILD BLACK CHERRY
1 FAC- CHOKE CHERRY
5 UPL IOWA CRAB
3 FACU WHITE OAK
5 UPL HILL'S OAK
1 FAC- BUR OAK
5 UPL BLACK OAK
U FACW- SMALL-FLOWERED BUTTERCUP
5 UPL SMOOTH SUMAC
3 [FACU] POISON IVY
5 UPL WILD GOOSEBERRY
3 FACU MULT I FLORA ROSE
2 FACU-*- ILLINOIS ROSE
2 FACU+ COMMON BLACKBERRY
5 UPL BLACK RASPBERRY

-1 FAC+ CURLY DOCK
it FACW- ELDERBERRY

-5 OBL DARK GREEN RUSH
1» FACU- LATE FIGWORT
0 FAC YELLOW FOXTAIL
3 FACU FEATHERY FALSE SOLOMON'S SEAL
1 FAC- STARRY FALSE SOLOMON'S SEAL
5 UPL COMMON CARRION FLOWER
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROO

-2 FACW- GRASS-LEAVED GOLDENROD
5 UPL MISSOURI GOLDENROD
3 FACU STORE-FRONT SOW THISTLE
2 FACU* INDIAN GRASS

-It FACW-*- PRAIRIE CORD GRASS
3 FACU COMMON DANDELION

-2 FACW- WOOD SAGE
3 FACU AMERICAN LINDEN
5 UPL SAND COAT'S BEARD
2 FACU* RED CLOVER
5 UPL EARLY HORSE GENTIAN
5 UPL LATE HORSE GENTIAN

-5 OBL NARROW-LEAVED CAT-TAIL
-5 OBL BROAD-LEAVED CAT-TAIL

r 5 UPL SIBERIAN ELM
0 FAC SLIPPERY ELM



1 VERBASCUM BLATTAR I A
1 VERBASCUM JHAPSUS
U Verbena hastata
5 Verbena u r t i c i f o l i *
1 VERONICA SERPYLLIFOLIA
0 VIBURNUM OPULUS
U Viburnum prunifolium
3 V i o l a soror!a
U V I 1 1 s r i par I a

U FACU- MOTH MULLEIN
5 UPL COMMON MULLEIN

-<4 FACW+ BLUE VERVAIN
-1 TAC+ WHITE VERVAIN
-3 FACW THYME-LEAVED SPEEDWELL

o I F A C ] EUROPEAN HICHBUSH CRANBERRY
3 FACU BLACK HAW
1 FAC- HAIRY WOOD VIOLET

-2 FACW- RIVERBANK GRAPE



8 Euonymus atropurpureus
7 Eupatorlum purpureum
14 Eupatorlum rugosum
5 Festnca obtusa
1 Fragarla v l r g l n i a n e
5 Frixinus americana
7 Fraxlnus pennsyI van Ica
1 CaIf um apar i ne
U Geranium macula turn
0 Geum canadense
5 Hellanthus dfvaricatus
5 Hellanthus strumosus
0 HEMEROCALLIS FLAVA
1 HESPERIS MATRONAL IS
5 Hydrophy I I um vi rgi ni aniim
T Hystrix patula
"•> Jug I ans nl gra
) Juncus tenuis
? Juniperus virginiana crebra
' Leers i a vi rglni ca
LEONURUS CARDIACA
Lonlcera proiiTera
MELILOTUS ALBA
MELILOTUS OFFICINALIS
NEPETA CATARIA
Osmorhiza Clayton I
Oxa Ms str i eta
Phryma leptostachya
PDA COMPRESSA
POA PRATENSIS
PodophyI Ium pelt*turn
Polygonatum canaIIculatum
Populus del to ides
Populus grandldentata
Prenanthes alba
Prunella vulgar Is lanceolata
Prunus serotina
Prunus virginiana
Quercu* a Iba
Ouercus eI Ii pso i da I Is
Quercus nacrocarpa
Ranunculus abortlvus
Ranunculus septentrionaIis
Rhus glabra
Rhus radicans
Ribes •!tsouriense
R06INIA PSEUDO-ACACIA
Rosa setigera
Sambucus canadensls
Sanicuia gregarlo
Smllaclna racemosa
5mllaclna stellata
30LANUM DULCAMARA
Solidago a ItlssI ma
Sol I dago flexicaulls
Solidago ulmi foI la

1 FAC- WAHOO
0 FAC PURPLE JOE PYE WEED
3 FACU WHITE SNAKEROOT
2 FACU+ NODDING FESCUE
1 FAC- WILD STRAWBERRY
3 FACU WHITE ASH

-3 FACW RED ASH
3 FACU ANNUAL BEDSTRAW
3 FACU WILD GERANIUM
0 FAC WHITE AVENS
5 UPL WOODLAND SUNFLOWER
5 UPL PALE-LEAVED SUNFLOWER

LEMON DAY LILY
5 UPL DAME'S ROCKET
-2 FACW- VIRGINIA WATERLEAF
5 UPL BOTTLEBRUSH CRASS
3 FACU BLACK WALNUT
0 FAC ROADSIDE RUSH
3 FACU RED CEDAR

-3 FACW WHITE GRASS
5 UPL MOTHERWORT
5 UPL YELLOW HONEYSUCKLE
3 FACU WHITE SWEET CLOVER
3 FACU YELLOW SWEET CLOVER
1 FAC- CATNIP
It FACU- HAIRY SWEET CICELY
3 FACU COMMON WOOD SORREL
5 UPL LOPSEED
2 FACU* CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE GRASS
3 FACU MAY APPLE
3 FACU SMOOTH SOLOMON'S SEAL

-1 FAC* COTTONWOOD
3 FACU LARGE-TOOTHED ASPEN
3 FACU WHITE LETTUCE
0 FAC SELF HEAL
3 FACU WILD BLACK CHERRY
1 FAC- CHOKE CHERRY
3 FACU WHITE OAK
5 UPL HILL'S OAK
1 FAC- BUR OAK
«• FACW- SMALL-FLOWERED BUTTERCUP

-U FACW+ SWAMP BUTTERCUP
S UPL SMOOTH SUMAC
3 JFACU] POISON IVY
$ UPL WILD GOOSEBERRY
U FACU- . BLACK LOCUST -
2 FACU* ILLINOIS ROSE
H FACW- ELDERBERRY

-1 FAC* CLUSTERED BLACK SNAKEROOT
3 FACU FEATHERY FALSE SOLOMON'S SEAL
1 FAC- STARRY FALSE SOLOMON'S SEAL
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROO
3 FACU BROAD-LEAVED GOLDENROO
5 UPL ELM-LEAVED GOLDENROO
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91 NATIVE TAXA
11U W/Adventlves (shown In ALL CAPS)
.8U NATIVE QUALITY
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.59 NATIVE INDEX
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2.1 NATIVE WETNESS
2.3 W/Adventives

FAC. UPLAND (+)

NAT I VE
Tree
Shrub
Vine
Fern
Forb
Grass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.
21
10
14
0
50
k
2

2
3
1

13
3
0

18 .6
8.8
3.5
0.0

UU .2
3.5
1.8

1.8
2.7
0.9

11.5
2.7
0.0

-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20

.fC SCIENTIF1C NAME
0 Acer negundo
5 Acer ni grum
5 Acer saccharum
1 ACHILLEA MILLEFOLIUM
7 Actaea pachypoda
5 Agrimonia pubescent

-3 ALL I API A O F F I C I N A L IS
6 All I urn tricoccum burdickii
U Amphicarps bracteata
7 Anemone quinquefolia Interior
2 Anemone virginiana
5 Aquilegia canadensis

-3 ARCTIUH MINUS
5 Arisaema atrorubens
14 Aster lateriflorus
2 Aster saglttifolI us drumnondiI
1 BARBAREA VULGAR IS

-2 BERBER IS THUNBERGII
-1 BROMUS INERMIS
6 Canassia s c i l l o i d e s
2 CanpanuI a amer i cane
5 Carex pensylvanica
1 Carex rosea
7 Carya cordiformis
5 Carya ovata
0 Clrcnee quitdrIsulcata canadensis
6 Cirsiuw altissianm
2 Clrsium discolor
1 Cornus racearosa
5 Crataegus macro*p«raia
1 Crataegus punctate
5 Dentarla laclnlata
5 Dloscorea vlIlosa
5 Elymus viIlosus
2 EPI PACT IS HELLEBORINE
1 ErIgeron annuus
U ErIgeron phi IadeIphicus
5 Erythronium albidim

CofW WETNESS
-2 FACW-
5 UPL
3 FACU
3 FACU
5 UPL
5 UPL
0 FAC
2 FACU+
0 FAC
0 FAC
5 IUPL]
i FAC-
5 UPL
-2 FACW-
-2 FACW-
3 [FACU]
0 FAC
l» FACU-
5 UPL

- 1 FAC*
0 FAC
5 UPL
5 UPL
0 FAC
3 FACU
3 FACU
5 UPL
5 UPL
-2 FACW-
5 UPL
5 UPL
5 UPL
1 FAC-
3 FACU
5 UPL
1 F AC-

'S FACW
5 UPL

COMMON NAME
BOX ELDER
BLACK MAPLE
SUGAR MAPLE
YARROW
WHITE BANEBERRY
SOFT AGRIMONY
GARLIC MUSTARD
BURDICK'S LEEK
HOG PEANUT
WOOD ANEMONE
TALL ANEMONE
WILD COLUMBINE
COMMON BURDOCK
JACK-IN-THE-PULPIT
SIDE-FLOWERING ASTER
DRUMMOND'S ASTER
YELLOW ROCKET
JAPANESE BARBERRY
HUNGARIAN BROME
WILD HYACINTH
TALL BELLFLOWER
PENNSYLVANIA SEDGE
TUFTED WOOD SEDGE
BITTERNUT HICKORY
SHAGBARK HICKORY
ENCHANTER'S NIGHTSHADE
TALL THISTLE
PASTURE THISTLE
GRAY DOGWOOD
LARGE-SEEDED HAWTHORN
DOTTED HAWTHORN
TOOTHWORT
WILD YAM
SILKY WILD RYE
HELLEBORINE
ANNUAL FLEABANE
MARSH FLEABANE
WHITE TROUT LILY



0 SYMPHORICARPOS ORBICULATUS
0 TARAXACUM OFF 1C I MALE
5 TI I!• amer i cana
5 TrI I I I urn recurvatum
5 Triosteum auranelacum
3 UImns amerIc»na

-1 ULMUS PUHILA
it Ulmus rubra
7 U v u l a r - l a grandiriora
1 VERBASCUM BLATTARIA
1 VERBASCUM THAPSUS
6 Veronicastrum virglnlcum
5 Viburnum lentago
0 VIBURNUM OPULUS
U Viburnum prunifolium
5 Viburnum rafinesquianum
5 V i o l a pensylvanica
3 V i o l a sororia
U Vi ti s ripar i a
1 Xanthoxylum americanum

3 FACXI CORALBERRY
3 FACU COMMON DANDELION
3 FACU AMERICAN LINDEN
14 FACU- RED TR ILLIUM
5 UPL EARLY HORSE GENTIAN

-2 FACW- AMERICAN ELM
5 UPL SIBERIAN ELM
0 FAC SLIPPERY ELM
5 UPL BELLWORT
H FACU- MOTH MULLEIN
5 UPL COMMON MULLEIN
0 FAC CULVER'S ROOT

-1 FAC+ NANNYBERRY
0 [FAC] EUROPEAN HIGHBUSH CRANBERRY
3 FACU BLACK HAW
5 UPL DOWNY ARROW-WOOD

-2 FACW- SMOOTH YELLOW VIOLET
1 FAC- HAIRY WOOD VIOLET

-2 FACW- RIVERBANK CRAPE
5 UPL PRICKLY ASH



TE: MACK ROAD WOODS
ES: BLACKWELL
,TE: OCTOBER 1987

LE: A:\BL\RLPF0008.188

U1 NATIVE TAXA
51 W/Adventives (shown in ALL CAPS)

'.76 NATIVE QUALITY
1.00 W/AdventIves
'.65 NATIVE INDEX
..26 W/Adventives
2.3 NATIVE WETNESS
2.3 W/Adventives

FAC. UPLAND (+)

•fC SCIENTIF1C NAME
0 Acer negundo
5 Agrimonia pubescens

-3 ALL I ARIA OFFICINAL IS
7 Anemone q u i n q u e f o l i a interior

-3 ARCTIUH MINUS
1 Aster pi losus
2 Aster s a g i t t I f o I i u s drunmondii
5 Carex pensylvanica
5 Carya ovata
3 Celtis occidental is
0 Circaea quadrisuIcata canadensis
5 Dentaria laciniata
6 Dodecatheon meadia
2 EPI PACT IS HELLEBORINE
1 Erigeron annuus
*4 Eupatorium rugosum
1 Fragaria virginiana
1 G a I i urn apar i ne
5 Ga I i urn tr I f I or urn
0 Geum canadense
1 Geuoi lacinlatum trlchocarpun
2 Lactuca canadensi*

-1 MORUS ALBA
0 OxaI is str icta
2 Parthenocissus quinquefolia
5 Podophyllum peltatua
5 Poleinoniuti reptans
3 Polygonatu* canaIiculatua
0 Prunella vulgar!* lanceolata
5 Prunus americana
1 Prunu* serotlna
1 Prunus virginiana
2 Pyrus ioensis
1 PYRUS HALUS
U Quercus alba
U Quercus macrocarpa
0 Ranunculus abortlvus
1 Rhus glabra

NAT 1 VE
Tree
Shrub
VI ne
Fern
Forb
Grass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.
9
u
2
0
25
0
1

2
2
1
5
0
0

CofW WETNESS
-2 FACW-

UPL
FAC
FAC
UPL
FACU+
[FACU]
UPL
FACU
FAC-

3 FACU
5 UPL
U FACU-
5 UPL
1 FAC-
3 FACU
1 FAC-
3 FACU
2 FACU*
0 FAC
-3 FACW
2 FACU*
0 FAC
3 FACU
1 FAC-
3 FACU
0 FAC
3 FACU
0 FAC

UPL
FACU
FAC-
UPL
UPL

3 FACU
1 FAC-
K FACW-
5 UPL

5
3
1
5
5

17.6
7.8
3.9
0.0

U9.0
0.0
2.0

3.9
3.9
2.0
9.8
0.0
0.0

COMMON NAME
BOX ELDER
SOFT AGRIMONY
GARLIC MUSTARD
WOOD ANEMONE
COMMON BURDOCK
HAIRY ASTER
DRUMMOND'S ASTER
PENNSYLVANIA SEDGE
SHAGS ARK HICKORY
HACKBERRY
ENCHANTER'S NIGHTSHADE
TOOTHWORT
SHOOTING STAR
HELLEBORINE
ANNUAL FLEABANE
WHITE SNAKEROOT
WILD STRAWBERRY
ANNUAL BEDSTRAW
SWEET-SCENTED BEDSTRAW
WHITE AVENS
ROUGH AVENS
WILD LETTUCE
WHITE MULBERRY
COMMON WOOD SORREL
VIRGINIA CREEPER
MAY APPLE
JACOB'S LADDER
SMOOTH SOLOMON'S SEAL
SELF HEAL
WILD PLUM
WILD BLACK CHERRY
CHOKE CHERRY
IOWA CRAB
APPLE
WHITE OAK
BUR OAK
SMALL-FLOWERED BUTTERCUP
SMOOTH SUMAC

-2
- t
0
1
2
3
U
5
6
7
8
9
10
15
20

1C



5 R i her. mi ssour i ense
-3 ROSA. MULT I FLORA
2 Rubus occidental is

- 1 RUMEX CRISPUS
1 Sambucus canadens i s
6 S ilene ste I I ata
5 Si I phium perfolistum

-3 SOLANUM DULCAMARA
1 So Ii dago a Iti ss i ma
0 TARAXACUM OFFICINAI.E
2 Tovara virg i n i a n a
0 VIBURNUM OPULUS
tt Vi t i s r i par I a

5 UPL WILD GOOSEBERRY
3 FACU MULT I FLORA ROSE
5 UPL BLACK RASPBERRY

-1 FAC+ CURLY DOCK
U FACW- ELDERBERRY
5 UPL STARRY CAMP ION
-2 FACW- CUP PLANT
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROO
3 FACU COMMON DANDELION
0 FAC WOODLAND KNOTWEED
0 [FAC] EUROPEAN HIGHBUSH CRANBERRY
-2 FACW- RIVERBANK GRAPE



TE: SOUTH SAVANNA
CS: BLACKWELL
TE: JANUARY 1988

-E: A:\BL\RLPF0010.188

57 NATIVE TAXA
60 W/Adventives (shown in ALL CAPS)
.149 NATIVE QUALITY
.28 W/Adventlves
.81 NATIVE INDEX
.69 W/Adventives
1 .6 NATIVE WETNESS
1 .7 W/Adventlves

FAC. UPLAND (+)

-C SCIENTIF1C NAME
0 Acer negundo
1 ACHILLEA MILLEFOLIUM
2 Agrlmonia gryposepala
0 Ambrosia a r t e m i s i i f o I i a elatlor
0 Ambrosia trlfida
U Amphlcarpa bracteata comosa

-3 ARCTIUM MINUS
U Aster lateriTlorus
1 Aster pilosus
2 Aster saglttifolius drummondi I
2 Boehmeria cylindrica
5 Carya ovata
U Chenopodium boscianum
0 Circaea quadrisuIcata canadensis
1 Cornus racemosa
2 Crataegus mo I I Is
0 Cryptotaenia canadensis
U Eupatoriun rugosun
1 Eupatoriun serotinun
14 Ca I i u« cone < nnun
5 CaI Iuw trlflorim
0 Geu* canadente
0 Heckella vlrglniana
5 Juglans nigra
0 Juncus tenui*
2 Lactuca c»naden«l«
U Monarda fittulota
0 Huhlenbergla *chr«b«rI
3 Osnorhiza longlityllt
0 O x a l i c strict!
2 Parthenocl«»u» quInqiMfolia
3 Phryna Ieptostachya
2 Phytolacca awericana
0 Plantago r u g e l 1 1
5 Podophylluw peltatu*
3 Polygonatu* canaIiculatun
0 Polygonu* pensylvanlcua laevlgatina
U Potent I I la tf*plex

NATIVE NO.
Tree 9
Shrub 6
Vine 3
Fern 0
Forb 38
Grass 1
Sedge 0

ADVENT IVE
Tree 0
Shrub 1
Vine 0
Forb 2
Grass 0
Sedge 0

CofW WETNESS
-2 FACW-
3 FACU
2 FACU+
3 FACU

-1 FAC+
0 FAC
5 UPL
-2 FACW-

t> FACU+
3 [FACUJ

-5 OBL
3 FACU
5 UPL
3 FACU
-2 FACW-
-2 FACW-
0 FAC
3 FACU

-1 FAC+
3 FACU
2 FACU+
0 FAC
1 FAC-
3 FACU
0 FAC
2 FACU*
3 FACU
0 FAC
4 FACU-
3 FACU
1 FAC-
5 UPL
1 FAC-
0 FAC
3 FACU
3 FACU

15.0
10.0
5.0
0.0

-U FACW+
4 FACU-

COMMON NAME
BOX ELDER
YARROW
TALL AGRIMONY
COMMON RAGWEED
GIANT RAGWEED
HOG PEANUT
COMMON BURDOCK
SIDE-FLOWERING ASTER
HAIRY ASTER
DRUMMOND'S ASTER
FALSE NETTLE
SHAGBARK HICKORY
WOODLAND GOOSEFOOT
ENCHANTER'S NIGHTSHADE
GRAY DOGWOOD
DOWNY HAWTHORN
HONEWORT
WHITE SNAKEROOT
LATE BONESET
SHINING BEDSTRAW
SWEET-SCENTED BEDSTRAW
WHITE AVENS
STICKSEED
BLACK WALNUT
ROADSIDE RUSH
WILD LETTUCE
WILD BERGAMOT
NIMBLEWILL
SMOOTH SWEET CICELY
COMMON WOOD SORREL
VIRGINIA CREEPER
LOPSEED
POKEWEED
RED-STALKED PLANTAIN
MAY APPLE
SMOOTH SOLOMON'S SEAL
PENNSYLVANIA KNOTWEED
COMMON CINQUEFOIL

63
1
0.0

0.0
1.7
0.0
3.3
0.0
0.0

-3
-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20



0 P r i i ' i n i l a vulgar is lanceolata
5 Prunus americena
1 Prunus serot i na
U Quercus alba
U Quercus eI I i p s o i d a I is
1 Rhus radlcans
5 Ribes missouriense
3 ROSA MULT I FLORA
7 Rosa setigera
3 Rubus a Ilegheniensis
2 Rubus occidental is
1 Sambucus canadensIs
2 Sanicula gregaria
2 Smi lacina racemose
1 So Iidago a l t i s s i m a
5 So Ii dago uImi To Ii a
5 Triosteum aurantlacum
3 UImus amer i cana
5 Verbena u r t i c i f o l i a
5 V i c i a pensylvanica
3 V i o l a soror i a
U Vi ti s r i par i a

0 FAC SELF HEAL
5 "UPL WILD PLUM
3 FACU WILD BLACK CHERRY
3 FACU WHITE OAK
5 UPL HILL'S OAK
3 (FACU] POISON IVY
5 UPL WILD GOOSEBERRY
3 FACU MULT I FLORA ROSE
2 FACU+ ILLINOIS ROSE
2 FACU+ COMMON BLACKBERRY-
5 UPL BLACK RASPBERRY
U FACW- ELDERBERRY

-1 FAC* CLUSTERED BLACK SNAKEROOT
3 FACU FEATHERY FALSE SOLOMON'S SEAL
3 FACU TALL GOLDENROD
5 UPL ELM-LEAVED COLDENROD
5 UPL EARLY HORSE GENTIAN

-2 FACW- AMERICAN ELM
-1 FAC+ WHITE VERVAIN
-2 FACW- SMOOTH YELLOW VIOLET
1 FAC- HAIRY WOOD VIOLET

-2 FACW- RIVERBANK GRAPE



TE: NURSERY SAVANNA
ES: BLACKWELL
TE: OCTOBER 1987

LE: A:\BL\RLPF0007.188

KO NATIVE TAXA
61 W/Adventlves (shown In ALL CAPS)

'.60 NATIVE QUALITY
.33 W/Adventlves

. .UU NATIVE INDEX
'.37 W/Adventives
0.5 NATIVE WETNESS
1.U W/Adventives

FACULTATIVE (-)

NAT IVE
Tree
Shrub
Vine
Fern
Forb
Crass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.
15
5
2
0
15
1
1

3
2
1

11
(4

0

25.0
8.3
3.3
0.0
25.0
1 .7
1.7

5.0
3.3
1.7

18.3
6.7
0.0

-3
-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20

TC S C I E N T I F I C NAME
0 Acer negundo
0 Acer saccharinum
2 A g r l m o n i a gryposepala

-2 AGROPYRON REPENS
-3 ARCTIUM MINUS
U Asclepias Incarnata
0 A s c l e p i a s syriaca
1 Aster pi losus
2 Aster sag!ttiTo I i u s drum«ondiI
1 BARBAREA VULGAR IS

-1 BROMUS IN E R M I S
U Carex cr i state!la
7 Gary* cor d i f o r m i s
5 Carya ovata

-3 CIRSIUH ARVENSE
5 Cornut obi I qua
1 Cornus racemes•
6 Cornus stolonifera
2 Crataeguc mo I I is
5 Crataegus succulenta
1 DAUCUS CAROTA
1 Erlgeron annuus
1 F r a g a r l a v i r g i n i a n a
5 Fraxlnus anerlcana
7 Fraxinus pennsyIvanlca
2 Gaura b i e n n i s
0 Ceun canadens*
1 GeuB laciniatuat trichocarpiw
5 Jug I an* nigra

-1 LEONURUS CARD IACA
-3 LONICERA X MUENOENI ENS IS
-1 MORUS ALBA
-1 NEPETA CATARIA
1 Oenothera bl e n n i t
2 Parthenocls»us quinquefolla
0 Phalarl t arundinacea
1 Physallt subglabrata
0 POA COHPRESSA

CofW
-2

WETNESS
FACW-

-3 FACW
2 FACU+
3 FACU
5 UPL

3
3
-5

-5 OBL
5 UPL
U FACU*
3 [FACU]
0 FAC
5 UPL

-U FACW+
0 FAC

FACU
FACU
I06L]

-2 FACW-
-3 FACW
-2 FACW-

5 UPL
5 UPL
1 FAC-
1 FAC-
3 FACU

-3 FACW
<t FACU-
0 FAC

-3 FACW
3 FACU
5 UPL
5 UPL
0 FAC
1 FAC-
3 FACU
1 FAC-

-U FACW+
5 UPL
2 FACU+

COMMON NAME
BOX ELDER
SILVER MAPLE
TALL AGRIMONY
QUACK GRASS
COMMON BURDOCK
SWAMP MILKWEED
COMMON MILKWEED
HAIRY ASTER
DRUMMOND'S ASTER
YELLOW ROCKET
HUNGARIAN BROME
ROSETTE SEDGE
BITTERNUT HICKORY
SHAGBARK HICKORY
FIELD THISTLE
PALE DOGWOOD
GRAY DOGWOOD
RED-OSIER DOGWOOD
DOWNY HAWTHORN
FLESHY HAWTHORN
WILD CARROT
ANNUAL FLEABANE
WILD STRAWBERRY
WHITE ASH
RED ASH
BIENNIAL GAURA
WHITE AVENS
ROUGH AVENS
BLACK WALNUT
MOTHERWORT
COMMON BUSH HONEYSUCKLE
WHITE MULBERRY
CATNIP
COMMON EVEN'INC PRIMROSE
VIRGINIA CREEPER
REED CANARY GRASS
TALL GROUND CHERRY
CANADA BLUE GRASS



0 PDA PRATENSIS
2 Poputus del to ides
0 Potent!I la norvegica
1 POTENTILLA RECTA
1 Prunus serotlna
U Quercus a Iba
U Quercus macrocarpa
6 Quercus velutina

-3 RHAMNUS CATHARTICA
-3 ROSA MULTIFJ.ORA
2 Rubus Occidents I is

-1 RUMEX CRISPUS
1 Sambucus canadensis

-2 SOLANUH CAROLINENSE
-3 SOLANUM DULCAMARA
1 TRAGOPOGON MAJOR
3 Ulmus amerleans

-1 ULMUS PUMILA
2 -tica procera
1 VE3BASCUM BLATTARIA
5 Verbena u r t i c i f o l i a
0 V i o l a papi Iionacea
14 Vi ti s r i par i a

1 FAC- KENTUCKY BLUE CRASS
-1 FAC + COTTONWOOD
0 FAC NORWAY CINQUEFOIL
5 UPL SULFUR CINQUEFOIL
3 FACU WILD BLACK CHERRY
3 FACU WHITE OAK
1 FAC- BUR OAK
5 UPL BLACK OAK
3 FACU COMMON BUCKTHORN
3 FACU MULT I FLORA ROSE -
5 UPL BLACK RASPBERRY

-1 FAC* CURLY DOCK
U FACW- ELDERBERRY
14 FACU- HORSE NETTLE
0 FAC BITTERSWEET NIGHTSHADE
5 UPL SAND GOAT'S BEARD

-2 FACW- AMERICAN ELM
5 UPL SIBERIAN ELM

-1 FAC+ TALL NETTLE
14 FACU- MOTH MULLEIN

-1 FAC+ WHITE VERVAIN
0 FAC COMMON BLUE VIOLET
-2 FACW- RIVERBANK GRAPE



1 TRI FOLIUM HYBRIDUM
1 TRI FOLIUM PRATENSE
1 T R I F O L I U M REPENS
0 TYPHA ANGUS!I FOLIA
U Ulnus r ubra
1 VERBASCUM THAPSUS
I Veronica peregrins
0 V i o l § papiIionacea
U V I t i s r I p a r i a

1 FAC- ALSIKE CLOVER
2 FACU+ RED CLOVER
2 FACU* WHITE CLOVER

-5 OBL NARROW-LEAVED CAT-TAIL
0 FAC SLIPPERY ELM
5 UPL COMMON MULLEIN

-U FACW+ PURSLANE SPEEDWELL
0 FAC COMMON BLUE VIOLET

-2 FACW- RIVERBANK GRAPE



1 F r g g g r l g v i r g i n i « n a
7 Fraxinus pennsyI vanica
2 Fraxinus pennsyIvanlca sub IntegerrI ma
0 Geum canadense
1 Geum laclnlatum tr i chocarpum

- 1 HOROEUM JUBATUM
0 Juncus tenuis

-1 LACTUCA SCAR I OLA
0 LEPIDIUM CAMPESTRE
0 LEPIDIUM DENSIFLORUM

-3 LONICERS X BELLA
-2 LYCHNIS ALBA
0 MEDICAGO LUPULINA
0 MEDICAGO SATIVA
-3 MEL(LOTUS ALBA
-2 MELI LOTUS OFFICINAL IS
-1 MORUS ALBA
- NEPETA CATARIA

another a biennis
j oils europaea

n a l a r i s arundinacea
•HLEUM PRATENSE
P h y s a l l c subglabrata

1 PLANTAGO LANCEOLATA
0 PLANTAGO MAJOR
0 PIantago rugeI I I
1 POA ANNUA
0 POA COMPRESSA
0 POA PRATENSIS
3 Polygon*turn c a n a I i c u l a t u m
5 Polygonuw am p h i b i u n stipulaceum
0 POLYGONUM AVICULARE
0 Polygonum erectum
0 Polygonum pensyIvanicum laevlgatnm
0 POLYGONUM PERSICARIA
2 Polygonum scandens
2 Populus del to ides
1 POTENT ILLA RECTA
1 Prunus serotlna
5 Rorlppa Islandlca f«rnaldlan«
5 Rosa car o l i n a

-3 ROSA MULT I FLORA
2 Rubus occidental!*

-1 RUMEX CRISPUS
6 Scirpus acutus
-2 SOLANUM CAROL!NENSC
-3 SOLANUM DULCAMARA
1 Sol I dago a l t l s s l m a
3 Solidago gigantaa

-1 SONCHUS ASPER
U Sphenopholis Intermedia
5 Stachys pa I ustrIs homotricha
0 TARAXACUM OFF 1C I MALE
0 THLASPI ARVENSE
1 TRAGOPOCON MAJOR
1 TRAGOPOCON PRATENSIS

,1 FAC- WILD STRAWBERRY
-3 FACW RED ASH
-3 FACW GREEN ASH
0 FAC WHITE AVENS
-3 FACW ROUGH AVENS
-1 FAC* SQUIRREL-TAIL GRASS
0 FAC ROADSIDE RUSH
0 FAC PRICKLY LETTUCE
5 UPL FIELD CRESS
0 FAC SMALL PEPPERGRASS
5 UPL NCN
5 UPL WHITE CAMPION
1 FAC- BLACK HEDICK
5 UPL ALFALFA
3 FACU WHITE SWEET CLOVER
3 FACU YELLOW SWEET CLOVER
0 FAC WHITE MULBERRY
1 FAC- CATNIP
3 FACU COMMON EVENING PRIMROSE
3 FACU TALL WOOD SORREL

-U FACW* REED CANARY GRASS
3 FACU TIMOTHY
5 UPL TALL GROUND CHERRY
0 FAC ENGLISH PLANTAIN

-1 FAC* COMMON PLANTAIN
0 FAC RED-STALKED PLANTAIN
1 FAC- ANNUAL BLUE GRASS
2 FACU* CANADA BLUE GRASS
1 FAC- KENTUCKY BLUE CRASS
3 FACU SMOOTH SOLOMON'S SEAL

-5 OBL WATER KNOTWEED
1 FAC- COMMON KNOTWEED
3 FACU ERECT KNOTWEED

-t» FACW* PENNSYLVANIA KNOTWEED
-3 FACW LADY'S THUMB
0 FAC CLIMBING FALSE BUCKWHEAT

-1 FAC* COTTONWOOO
5 UPL SULFUR CINQUEFOIL
3 FACU WILD BLACK CHERRY

-5 OBL MARSH CRESS
«4 FACU- PASTURE ROSE
3 FACU MULT I FLORA ROSE
5 UPL BLACK RASPBERRY

-1 FAC* CURLY DOCK
-5 OBL HARD-STEMMED BULRUSH
U FACU- HORSE NETTLE
0 FAC BITTERSWEET NIGHTSHADE
3 FACU TALL GOLDENROO

-3 FACW LATE GOLDENROO
0 FAC SPINY SOW THISTLE
0 FAC SLENDER WEDGE CRASS
-5 OBL WOUNDWORT
3 FACU COMMON DANDELION
5 |UPL] PENNY CRESS
$ UPL SAND GOAT'S BEARD
J UPL COMMON GOAT'S BEARD



TE : DRV MCADOWS
CS: BLACKWELL
TE: OCTOBER 1987

LE: A:\BL\RLPF0003.188

147 NATIVE TAXA
103 W/AdventIves (shown In ALL CArS)
.85 NATIVE QUALITY
.62 W/Adventives
.69 NATIVE INDEX
.31 W/AdventIves
0.6 NATIVE WETNESS
1.0 W/Adventives

FACULTATIVE (*)

fC SCIENTIFIC NAME CofW
0 Acer negundo
1 ACHILLEA MILLEFOLIUM
0 Acnlda a tissima

-2 AGROPYRON REPENS
1 AGROSTIS ALBA
0 Ambrosia a r t e m i s i i f o I i a elatior
0 Ambrosia trifida
-3 ARCTIUM MINUS
U Asclepias Incarnata
0 Asclepias syriaca
1 Aster pilosus
2 Aster sagittifoIius drummondli
3 Aster simplex
0 ATRIPLEX PATULA
1 BARBAREA VULGAR IS
1 Bidens frondosa

-1 BRASS ICA KABER PINNATIFIOA
-1 BRASS ICA NIGRA
-1 BROMUS INERMIS
0 BROMUS JAPONICUS
0 BROMUS TECTORUM
0 CAPSELLA BURSA-PASTORIS
5 Carex normaI is
1 CHRYSANTHEMUM LEUCANTHEMUM PINNATIFIDUM
1 CICHORIUM INTYBUS

-3 CIRSIUM ARVENSE
-3 CIRSIUM VULGARE
-3 CONVOLVULUS ARVENSIS
l Convolvulus saplina
1 Cornus racemosa
2 Crataegus no)11*
1 DACTYL IS GLOMERATA
1 OAUCUS CAROTA
0 DIGITARIA ISCHAEMUM
0 Echlnochloa crusgall!
1 Erlgeron annuus
0 Erigeron canadensis
1 FESTUCA ELATIOR

NAT 1 VE
Tree
Shrub
Vine
Fern
Forb
Grass
Sedge

ADVENT IVE
Tree
Shrub
Vine
Forb
Grass
Sedge

NO.
7
3
2
0
29
3
2

1
1
1

39
13
0

3
-5
3

WETNESS
•2 FACW-

FACU
OBL
FACU

•3 FACW
3 FACU
•1 FAC+
5 UPL
•5 OBL
5 UPL
It FACU-*-
3 [FACU]
5 I08L]
2 FACW-
0 FAC
3 FACW
5 UPL
5 UPL
5 UPL
3 FACU
5 UPL
1 FAC-
3 FACW
5 UPL
5 UPL
3 FACU
<4 FACU-
5 UPL
0 FAC
•2 FACW-.
•2 FACW-

FACU
UPL

3 FACU
•3 FACW
1 FAC-
1 FAC-
K FACU-

3
5

COMMON NAME
BOX ELDER
YARROW
WATER HEMP
QUACK GRASS
REDTOP
COMMON RAGWEED
GIANT RAGWEED
COMMON BURDOCK
SWAMP MILKWEED
COMMON MILKWEED
HAIRY ASTER
DRUMMOND'S ASTER
PANICLED ASTER
COMMON ORACH
YELLOW ROCKET
COMMON BEGGAR'S TICKS
CHARLOCK
BLACK MUSTARD
HUNGARIAN BROME
JAPANESE CHESS
DOWNY BROME
SHEPHERD'S PURSE
SCALE WOOD SEDGE
OX-EYE DAISY
CHICORY
FIELD THISTLE
BULL THISTLE
FIELD BINDWEED
HEDGE BINDWEED
GRAY DOGWOOD
DOWNY HAWTHORN
ORCHARD GRASS
WILD CARROT
SMOOTH CRAB GRASS
BARNYARD GRASS
ANNUAL FLEABANE
HORSEWEED
MEADOW FESCUE

I
6.9
3.0
2.0
0.0
28.7
3.0
2.0

1.0
1.0
1.0

38.6
12.9
0.0

-3
-2
- 1
0
1
2
3
U
5
6
7
8
9
10
15
20



w

VERTEBRATE SPECIES OF
BLACKWELL RECREATIONAL PRESERVE

SOUTH OF MACK ROAD



VERTEBRATES PROD BLACKVELL RECREATIONAL PRESERVE
SOOTH OP KACl ROAD
BLiCIVELL LANDFILL NPL SITE
Scientific Naie Coaaon Naae Lakes Wetlands Keadows Voods DuPage R.

Pishes
Aieiurus telas
Catostoaus coaaersoni
Cyprinella spilapterus
Cyprinus carpio
ESDI lacius
Ictalurus punctatus
Lepoiis cyanellus
Lepoiis lacrochirus
Hicropterus salioides
floteiigonus chrysoleucas
Notropis ludibundus
Piaepbales notatus
Piiepbales proielas
PoBoxis annularis
Poioxis nigroaaculatus
Pylodictis oliveris
Salic gairdneri
Seiotilus atroaaculatus
Stisostedion vitreua
Uibra lie!

Aapbibians
Aabystoaa tigrinua
Bufo aaericanus
Pseudacris t. triseriata
Kana catesbeiana
Rana claaitans lelaaota
Rana pipiens pipiens

Black bullhead
Vbite sucker
Spotfin shiner
Coiaoo carp
Northern pike
Channel catfish
Green sunfisb
Bluegill
Largeaouth bass
Golden shiner
Sand shiner
Eiuntnose ainnov
Patbead ainnow
Unite crappie
Black crappie
Plathead catfish
Rainbov trout
Creek chub
Kalleye
Central audainnov

Eastern tiger saiaa&nder
Aaerican toad
Vestern chorus frog
Bullfrog
Green frog
Northern leopard frog

Reptiles
Apolone s. spinifera Eastern spiny softshell
Chelydri serpentina Coaaon snapping turtle
Chryseays pic:a oarginata Kidland painted turtle
Elaphe vulpina vulpina Vestern foi snare
Neroida sipedon Northern vater snake
Storeria dekayi vrightoruiKidland brown snake
Thaanophis radii radix East plains garter snake
Th&anophis s. seiifasciattEastern garter snake
Tracheiys scripta elegans Red-eared slider

Birds
Actitis aacularia
Agelaius phoeniceus
Aix sponsa
Aaaodraaaus savannarua
Anas discors
Anas platyrhynchos
Ardea herodias
Boibycilla cedorua
Branta canadensis

Spotted sandpiper
Red-vi&ged blackbird
Vood duck
Grasshopper sparrow
Blue-winged teal
Mallard
Great bine heron
Cedar vaxving
Canada goose



Bubo virginianus
Buteo jaaaicensis
Butorides striatus
Cirdinilis cardinalis
Carduelis tristis
Casaerodius albus
Catharus fuscescens
Ceryle alcyon
Chaetura pelagica
Charadrius vociferus
Chordeiles ilnor
Coccyzus aaericanus
Coccyzus erytbropthalaus
Colaptes aaratus
Coluiba livia
Contopus virens
-••-us brachyrhynchos
Cr-^citta cristata
Den;-:ica petechia
Doli.-.onyx oryzivorus
Duiei-'.la caroliceasis
Eapiaoiii traiiii
Falco sparverius
Fuiica isericini
Geotblypis trichas
Hirnnde rustica
Hyiccichii sus:e:i:i
Icterus giibuia
icterus spurius
Heiaserpes caralinus
Helinerpes erthrocephalus
Helospiza leiodia
Hoiothrus ater
Hyiarchus crinitus
Nycticcarax nyctiocorai
Otus asio
Parus atricapillus
Parus bicoior
Pisssr doiesticus
Fassercuius sandwichensis
Fasserina cyanea
Fnasianus coichicas
Pbeucticus ludoviciaaus
Picoides pubescens
Ficoides rillosus
Pipilo erytbropbthalaus
Piranga olivacea
Polioptiia caerulea
Porzana Carolina
Progne subis
Quiscalus quiscula
iiparia riparia
Saysrsis pboebe
Scolopax linor
Sialia sialis
Sitta cirolinensis

Great horned owl
ied- tailed bavk
Green-backed heron
northern cardinal
Aaerican goldfinch
Great egret
Veery
Belted kingfisher
Chiiney svift
Killdeer
Coiion nighthavk
Yellow-billed cuckoo
Black-billed cuckoo
Northern flicker
Rock dove
Eastern wood pewee
Aaerican crow
Blue jay
Yellow warbler
Bobolink
Gray catbird
Siilow flycatcher
Aaericac kestrel
Aaericaa coot
CcjEor, yeiiowthroat
faarn swallow

licrthern or:oie
Orchard cricie
Red-bellied woadpecker
&e:-neaded wcaasecKer
Song sparrow • '
Brown-headed cowbird
Great crested flycatcher
Black-crowned night heron
Eastern screech owl
Blact-capped chickadee
Tufted titaouse
House s:irr:w
S&vannar. sparrow
Indigo bunting
Ring-necked pheasant
Hose-breasted grcsbeak
Dovny woodpecker
Eairy woodpecker
Rufous-sided towhee
Scarlet tanager
Blue-gray gnatcatcher
Sera
Purple lartin
CoEion grackie
Bank swaiiow
Eastern phoebe
Aaerican woodcock
Eastern bluebird
Vhite-breasted nuthatch



Spira aiericana Dickcissel
Spizella pusilla Field sparrow
Stelgidopteryx serripennisN. rough-winged swallow
Sturnella lagna
Tachycineta bicolor
Toiostoia rufui
Troglodytes aedon
Turdus ligratorius
Tyrsnnus tyrannus
Vireo olivaceus
Zenaida lacroura

Manals
Blarini brevicauda
Canis latrans
Castor canadensis
Didelphis virginiana
Eptesicus fuscus
Giaucoiys volans

Eastern leadcwlark
Tree swallow
Brown tnrasher
Bouse wren
Aaericir, robin
Eastern kingbird
Red-eyed vireo
hourning dove

Short-tailed shrew
Coyote
Beaver
Virginia opossui
Big brown bat
Southern flying squirrel

Lasionycteris noctivagans Silver-haired bat
Red bat
Hoary bat
Voodchuck
Striped skunk
Meadow vole
Leas: weasel
Hisk
Little browt ayotis
•hite-taiied aee:

Lasiurus borealis
L&siurus cinereus
Marnota lonax
Kephitis lephitis
Kicrotus pennsylvanicus
hustela nivaiis
Kusteia vison
Hyotis lucifugus
Cdoccileus virginianus
Ondatra ribethecus
Peroayscus leucopus \ihite-footeo aouse
Procyon lotor Raccoon
Scalopus aquaticus Eastern ioie
Sciurus carolinensis Gray squirrel
Sciurus niger Fox squirrel
Sorex cinereus Masted shrew
Speriophilus trideceiline&13-lined ground squirrel
Syhilagus floridanus Eastern cottontail
Taiias striatus Eastern chipsunk
Vuipes vulpes Red fox
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APPENDIX V

HISTORY OF FISH STOCKING BY THE
FOREST PRESERVE DISTRICT OF DUPAGE COUNTY

Silver Lake (BlackweU)

Month Year

September

April
June
October

November
April
April

April
October
April
April
June

March
April

1984

1985
1985
1985

1985
1986
1987
1987
1987
1988
1988
1989
1990
1990

1991
1991

Number

2000
2200
6500
4000
3000
2000
2000

6000
6853
25

3500
6826

Species

Channel Catfish
Largemouth Bass
Rainbow Trout
Channel Catfish
Rainbow Trout
Channel Catfish
Rainbow Trout
Rainbow Trout
Rainbow Trout
Flathead Catfish (58 Ib catfish)
Northern Pike
Rainbow Trout
Walleye
Rainbow Trout
Rainbow Trout
Grass Carp/Triploid White Amur
Filtration Lake
Crappie (3 "5" Long)
Rainbow Trout (@ 1 Ib each)

Note: Blanks indicate unknown quantities

JFKAnlJ/SGW
[phi-600-33d]
6072100-159
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AGENCY RESPONSES CONCERNING
THREATENED AND ENDANGERED SPECIES
AT THE BLACKWELL LANDFILL NPL SITE



United States Department of the Interior
TAKE

IN REPLY REFER TO

FISH AND WILDLIFE SERVICE
Rock Island Field Office (ES)

4469 - 48th Avenue Court
Rock Island, Illinois 61201

COM: 309/793-5800
FTS: 782-5800

January 17, 1992

Mr. Jerome F. Kelly
Environmental Scientist
Warzyn Incorporated
One Science Court
P.O. Box 5385
Madison, Wisconsin 53705

Dear Mr. Kelly:

In response to your request for information on endangered species
and in accordance with Section 7(c) of the Endangered Species Act
of 1973, as amended, we are providing the following list of
federally-listed endangered or threatened species that may be
present in the area of Blackwell Landfill NPL Site, DuPage County,
Illinois. Should the project site contain any habitat similar to
that described below, it may be necessary to conduct a survey to
determine the presence of the listed species. Should a listed
species be found to occur on site, and the proposed project may
affect it, the Federal agency responsible for actions authorized,
funded, or carried out in furtherance of the construction project
must enter into formal consultation with the U.S. Fish and Wildlife
Service and prepare a Biological Assessment.

This site is within the range of three federally-listed endangered
and threatened species:

Classification

Endangered

Common Name

Indiana Bat

Scientific Name

Mvotis sodalis

Habitat

Riparian
woods

Threatened

Threatened

Eastern Platanthera
prairie fringed leucophaea
orchid

Prairie bush
clover

Lesoedeza
leptostachva

Wet
grasslands

Dry to
mesic
prairies
with
gravelly
soil



The endangered Indiana bat (Mvotis sodalis) is listed as statewide
in distribution. It frequents the corridors of small streams with
well developed riparian woods as well as mature upland forests. It
forages for insects by flying beneath the tree canopy, and roosts
and rears its young beneath the loose bark of large dead trees that
are generally greater than sixteen inches in diameter. It winters
in caves and abandoned mines.

Because of the nature of this species, we cannot provide you with
specific locations from one year to the next. If the project site
contains any habitat that fits the above description, it may be
necessary to conduct a survey to determine the presence of the bat.
If the bat is present, it must not be harmed, harassed or
disturbed. If suitable habitat exists on the site, no trees may be
cleared between the dates of May 1 and August 31.

The eastern prairie fringed orchid (Platanthera leucophaea) is
listed as threatened status in DuPage County, Illinois. It
occupies wet grassland habitats. There is no Critical Habitat
designated for this species in Illinois. Federal regulations
prohibit any commercial activity involving this species or the
destruction, malicious damage or removal of this species from
Federal land or any other lands in knowing violation of State law
or regulation, including State criminal trespass law.

The prairie bush clover fLespedeza leptostachya) is listed as
threatened in DuPage County, Illinois. It occupies dry to mesic
prairies with gravelly soil. There is no Critical Habitat
designated for this species in Illinois. Federal regulations
prohibit any commercial activity involving this species or the
destruction, malicious damage or removal of this species from
Federal land or any other lands in knowing violation of State law
or regulation, including State criminal trespass law.

Please contact Deanna Glosser, Illinois Department of Conservation,
Springfield, Illinois at (217) 785-8687 for information on state-
listed endangered or threatened species. If you have any questions
or need further clarification, please do not hesitate to call us.

Sincerely,

ird C. Nelson
Ci* (̂ ield Supervisor

MCtsjg



•rent Manning
•irector

ohn W. Comerio
deputy Director

-ruce F. Clay
/.ssistant Director

Illinois Department of Conservation
life and land together

LINCOLN TOWER PLAZA • 524 SOUTH SECOND STREET • SPRINGFIELD 62701-1787
CHICAGO OFFICE • ROOM 4-300 • 100 WEST RANDOLPH 60601

November 18, 1991

Jerome F. Kelly
Warzyn
One Science Court
P.O. Box 5385
Madison, WI 53705

Dear Mr. Kelly:

This is in- reference to your request for information on the
presence of endangered or threatened species at a site in DuPage
County. The area in question was delineated on the Naperville 7.5'
quadrangle map. The location specified in your letter is somewhat
different than that shown on the map. The location examined for
endangered and threatened species corresponds to the map, Sections
26 & 35, R9E, T39N, rather than R8E, T30N, which was given in the
letter.

According to the Natural Heritage Database, there are no known
occurrences of state or federally listed species in the area you
have identified. You are aware, however, that the property is a
DuPage County Forest Preserve District. Please contact Mr. Bob
Vick, Director of Planning and Development, DuPage County Forest
Preserve District. He can be reached at 708-790-4900.

Please be aware that the Natural Heritage Database cannot provide
a conclusive statement on the presence, absence, or condition of
significant natural features in any part of Illinois. The reports
only summarize the existing information regarding the natural
features or the locations in question known to the Division of
Natural Heritage at the time of the request. The reports should
never be regarded as final statements on the site being considered,
nor should they be a substitute for field surveys required for
environmental assessments.

I cannot charge you for the search of our database, but I would
like to urge your support of the Illinois Natural Heritage Database
by contributing to the Illinois Nongame Wildlife Conservation Fund.
The recommended donation for a standard information request is
$30.00. Such contributions may be mailed to the above address.
We appreciate your support of this important source of information.
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If you need additional information or have any questions, please
do not hesitate to contact me at 217-785-8290.

Sincerely,

Deanna Glosser, Ph.D.
Endangered Species Protection
Program Manager

cc Bob Vick
File


